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On  concluding  the  second  volume  of  this  work,  the  Pro¬ 
prietors  are  happy  in  announcing  its  gradual  increase  in  the 
public  favour,  testified  by  its  enlarged  circulation;  and 
they  trust  it  will  be  found  that  they  have  fulfilled  their 
pledge  to  their  readers  in  having  strictly  adhered  to  their 
plan  ;  that  they  have  given  accurate  and  faithful  abridge- 
ments  of  all  the  articles  in  the  several  periodical  publica¬ 
tions  devoted  to  arts,  manufactures,  agriculture,  chemistry, 
and  natural  philosophy ;  and  that  the  observations  which 
have  been  made  on  most  of  the  papers  tend  to  distinguish 
real  from  imaginary  discoveries,  useful  from  trivial  inven¬ 
tions,  and  in  many  cases  show  the  application  of  certain 
discoveries  and  inventions  to  objects  not  in  the  contem¬ 
plation  of  their  authors. 

With  respect  to  the  abridgements,  the  editors  trust  they 
willvbe  found  to  combine  two  requisites,  which,  though  al¬ 
ways  desirable,  are  not  always  easily  united,  namely,  con¬ 
ciseness  and  perspicuity.  They  exhibit  the  prominent  and 
distinguishing  parts  of  the  respective  discoveries  and  inven¬ 
tions,  while  they  contain  nothing  extraneous.  Inthedescrip- 
lion  of  different  kinds  of  machinery,  it  is  confidently  affirmed 
that  any  person  of  only  moderate  capacity  may  obtain  a  clear 
idea  of  the  characteristic  features  of  each  invention,  if  he 
will  only  exercis-e  a  moderate  share  of  that  patient  atten¬ 
tion  which  he  would  exert  in  examining  the  machine  it¬ 
self.  In  those  few  cases  where  the  machinery  was  too 
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complicated  to  admit  of  a  clear  description  without  plates, 
the  reader  is  at  once  referred  to  the  original  articles. 

The  observations  will,  it  is  hoped,  in  general  shew  that 
tlie  editors  have  carefully  investigated  and  examined  the 
several  topics  on  which  they  deliver  their  opinion  :  and  that 
they  are  qualified,  as  well  from  their  knowledge  of  the  history 
of  arts  and  sciences,  as  from  their  acquaintance  with  their 
present  state,  fairly  to  appreciate  the  value  of  the  articles  before 
them ;  to  detect  vain  and  empty  pretensions  to  novelty  and 
ingenuity  ;  to  correct  the  mistakes  of  ignorance  or  inad¬ 
vertence ;  to  hold  up  to  general  adoption  what  is  really  cu¬ 
rious,  profound,  or  valuable  ;  and,  in  many  cases,  to  extend 
the  utility  of  inventions  and  discoveries  beyond  the  original 
views  of  those  who  proposed  them.  This  part  of  the  work 
may  sometimes  contain  remarks  that  are  obvious  to  persons 
thoroughly  acquainted  with  the  subjects  in  band  ;  but  even 
those  persons,  we  trust,  will  never  be  disgusted  by  the  perusal 
of  any  thing  frivolous  or  trifling.  ■  / 

The  Proprietors  flatter  themselves,  therefore,  that  they 
now  present  to  the  public,  in  the  compass  of  one  handsome 
volume  of  moderate  price,  an  account  of  all  that  is  really 
important,  curious,  and  valuable,  in  the  arts,  agriculture, 
and  science  of  Europe,  which  has  appeared  since  their  first 
volume.  And  they  believe  that,  while  they  have  omitted 
nothing  material  in  our  own  periodical  works,  they  have 
inserted  several  articles  from  foreign  publications,  which 
"will  not  be  found  in  any  other  English  work, 

London, 

February  1,  1807. 
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Observations  on  the  singular  Figure  of  the  Planet  Saturn .  By  Dr. 

Herschel. — Phil.  Trans.  180 5,  Part  II. 

Every  person  who  is  at  all  acquainted  with  the  theory  of 
astronomy*  and  the  principles  of  universal  gravitation,  must  be 
'aware  that  the  figure  of  neither  this  nor  any  other  of  the  plapets 
caii  be  exactly  spherical  but  rather  that  they  must  be  oblate* 
spheroids  of  different  ellipticities.  Dr.  Herschel  had  long  enter-, 
tained  the  same  idea  with  respect  to  the  planet  Saturn  j  but 
during  the  months  of  April,  May,  and  June  last,  he  embraced 
several  opportunities  of  making  observations  with  his  best  re¬ 
flectors,  from  which  he  was  enabled  to  ascertain  decisively  that  in 
this  planet  the  flattening  of  the  polar  regions  is  not  so  gradual  and 
regular  as  with  Jupiter  j  it  seems  not  to  begin  till  at  a  high  lati¬ 
tude,  and  there  to  be  more  sudden  than  it  is  towards  the  poles  of 
Jupiter.  The  dimensions  of  Saturn,  as  stated  by  Dr.  Herschel 
«in  proportional  parts,  are  as  follow  : 

The  diameter  of  the  greatest  curvature  -  36 
The  equatorial  diameter  -  -  -  -  -  35 

The  polar  diameter  -  -  -  -  -  -32 

Latitude  of  the  longest  diameter  -  -  43°  '20' 

This  distinguished  astronomer  concludes  his  paper  with  sug¬ 
gesting,  that  his  late  observations  on  the  body  of  Saturn  will  lead 
to  some  intricate  researches,  by  which  the  quantity  of  matter  in 
the  ring  and  its  solidity  may  be  in  some  measure  ascertained. 
They  also  afford  a  pew  instance  of  the  effect  of  gravitation  on 
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the  figure  of  the  planets  ;  for  in  the  case  of  Saturn  we  shall  have 
to  consider  the  opposite  influence  of  two  centripetal  and  two 
centrifugal  forces :  the  rotation  of  both  the  ring  and  planet  having 
been  ascertained  by  former  observations. 

Remark. — A  correspondent  to  the  Philosophical  Journal  (see 
No.  52)  suggests  many  doubts  of  the  accuracy  of  Dr.  Herschel’s 
conclusions,  particularly  as  other  astronomers,  whose  telescopes 
defined  objects  very  correctly,  and  with  powers  considerably  ex¬ 
ceeding  l6o  times,  had  not  noticed  this  appearance.  He  there¬ 
fore  recommends  farther  careful  observations  about  the  April  op¬ 
position,  to  clear  up  the  point,  and  to  establish  a  conviction  that 
the  singular  appearance  is  not  to  be  attributed  to  the  position  of 
some  part  of  the  telescope.  To  add  force  to  his  opinion,  this 
gentleman  adduces  experiments  to  shew  that  a  circular  or  sphe¬ 
rical  figure,  seen  by  oblique  reflection  from  a  concave  spherical 
mirror,  will  assume  the  oblong  shape  ascribed  by  Dr.  Herschel  to 
Saturn. 


On  the  Direction  and  Velocity  of  the  Motion  of  the  Sun  and  solar 

System.  By  Dr.  Herschel. — Phil.  Trans.  1805,  Part  II. 

This  is  a  subject  which  has  long  engaged  the  attention  of 
astronomers,  and  respecting  which  opinions  are  much  afloat :  and 
although  Dr.  Herschel’ s  observations  cannot  but  be  interesting, 
they  still  leave  the  mind  of  the  reader  of  his  memoir  in  a  state  of 
doubt  and  hesitation.  The  professed  object  of  Dr.  Herschel  is  to 
assign  both  the  direction  and  the  velocity  of  the  solar  motion;  and 
this  object,  it  is  manifest,  embraces  an  extensive  field  of  observa¬ 
tion  and  calculation  ;  he  does  not,  however,  in  the  present  paper 
attempt  to  ascertain  the  velocity  of  the  solar  motion  ;  but  proposes 
to  reserve  that  for  a  future  opportunity.  Much  of  the  reasoning 
in  this  communication  appears  to  us  very  hypothetical,  gratuitous, 
and  unsatisfactory ;  we  shall  therefore  not  encroach  upon  pages 
which  we  propose  devoting  to  more  determined  and  important 
particulars,  by  detailing  it.  We  present  the  Doctor’s  concluding 
remark  :  f‘  As  by  observation  it  is  known  that  proper  motions  do 
exist,  and  since  no  solar  motion  can  resolve  them  entirely  into  pa¬ 
rallactic  ones,  we  ought  to  give  the  preference  to  that  direction  of 
the  motion  of  the  sun,  which  will  take  away  more  real  motion 
than  any  other;  and  this  will  be  done  when  the  right  ascen¬ 
sion  of  the  apex  is  245°  52'  30",  and  its  north  polar  distance 
40°  22'.” 

When  the  promised  communication  to  the  Royal  Society  on 
the  velocity  of  the  solar  motion  is  published,  we  shall  examine  it 
with  care,  and,  if  it  present  any  decisive,  curious,  or  momentous 
results,  shall  take  an  early  opportunity  of  laying  them  before  our 
readers. 
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Description  of  a  Property  of  Caoutchouc ,  or  Indian  Ruller  $  with 

some  Reflections  on  the  Cause  of  the  Elasticity  of  this  Substance. 

By  Mr.  Gough . — Manchester  Memoirs,  vol.  i.  New  Series. 

Among  the  experiments  related  in  this  paper,  the  first  de¬ 
monstrates  the  reality  of  a  singular  fact,  namely,  that  the  tempe¬ 
rature  of  a  piece  of  caoutchouc  or  Indian  rubber,  may  be 
changed  by  compelling  it  to  change  its  dimensions :  it  shews 
likewise,  that  the  increase  of  temperature,  which  is  perceived 
upon  extending  a  piece  of  caoutchouc,  may  be  destroyed  in  an 
instant,  by  permitting  the  stretched  slip  to  contract  again. 

The  next  experiment  proves,  that  if  a  slip  of  this  substance  be 
fastened  to  a  rod  of  metal  or  wood,  and  a  weight  be  fixed  to  the 
other  extremity  in  order  to  keep  it  in  a  vertical  position,  the 
thong  will  be  found  to  become  shorter  with  heat  and  longer  with 
cold.  Mr.  Gough  also  shews,  that  an  increase  of  temperature 
diminishes  the  specific  gravity  of  the  Indian  rubber,  and  a  loss  of 
heat  occasions  a  contrary  effect.  This  latter  fact  induces  him  to 
conclude,  that  the  pores  or  interstices  of  caoutchouc  are  enlarged 
by  heat  and  contracted  by  cold  $  consequently  when  a  slip  of  this 
substance,  which  remains  extended  by  a  weight,  or  the  applica¬ 
tion  of  force,  happens  to  contract  from  an  accession  of  tempera¬ 
ture,  the  capacity  of  its  pores,  taken  separately  or  collectively,  is 
augmented  by  the  change  that  takes  place  in  the  figure  of  the 
thong.  Admitting  the  existence  of  caloric,  Mr.  Gough  infers 
that  the  phenomenon  under  consideration  is  occasioned  by  the 
alternate  absorption  and  emission  of  the  calorific  fluid  in  the  same 
manner  that  ropes,  the  blades  of  fuci,  as  well  as  many  more 
bodies,  are  obliged  to  contract  and  extend  themselves  by  the  aG 
ternate  absorption  and  emission  of  water.  Thus  Mr.  Gough’s  ex¬ 
planation  of  this  case  of  elasticity  depends  upon  the  mutual  attrac¬ 
tion  of  caloric  and  caoutchouc  j  the  former  of  which  penetrates 
the  latter,  and  pervades  every  part  of  it  with  the  greatest  ease  and 
expedition  ;  whence  the  resin  is  compelled  to  accommodate  its 
pores  to  that  portion  of  the  calorific  fluid  which  is  due  to  its  whole 
mass  at  any  particular  degree  of  temperature.  The  reasoning 
adopted  is  this  :  The  ease  with  which  this  substance  changes  its 
figure,  and  the  retractile  power  which  it  possesses,  shew  that  its 
constituent  particles  move  freely  amongst  themselves  :  but  where 
there  is  motion  there  is  void  space j  consequently  caoutchouc 
abounds  with  innumerable  pores  or  interstices,  the  magnitudes  of 
which  are  variable,  because  the  density  of  the  resin  becomes  less 
with  heat  and  greater  with  cold.  Now,  if  the  dimensions  of  the 
pores  in  a  piece  of  caoutchouc  can  be  lessened  without  taking 
away  part  of  the  matter  of  heat  which  it  contains  at  the  time* 

B  2 


4  On  a  Property  of  Caoutchouc ,  or  Indian  Puller . 

this  new  arrangement  in  the-  internal  Structure  of  the  slip  will 
lessen  its  capacity  for  the  matter  of  heat,  and  consequently  aug¬ 
ment  its  temperature.  But.  the  warmth  of  such  a  slip  is  increased 
by  stretching  it  3  its  pores  are  therefore  diminished,  and  the  effort 
which  it  exerts  at  the  time  arises  from  the  mutual  attraction  of  the 
caoutchouc  and  the  caloric  5  whence  results  an  endeavour  to  en¬ 
large  the  interstices  of  the  former  for  the  reception  of  the  latter : 
thus  it  happens  that  the  thong  contracts  longitudinally,  and  the 
redundant  caloric  is  absorbed  in  the  course  of  this  operation,  which 
again  reduces  the  temperature. 

Tl;e  third  experiment  furnishes  additional  confirmation  to  the 
preceding  theory.  If  a  thong  of  caoutchouc  be  stretched  in  water 
warmer  than  itself,  it  retains  its  elasticity  unimpaired  3  on  the 
contrary,  if  the  experiment  be  made  in  water  colder  than  the 
caoutchouc,  it  loses  part  of  its  retractile  power,  being  unable  to 
recover  its  former  figure  :  but  let  the  thong  be  placed  in  hot 
water,  while  it  remains  extended  for  want  of  spring,  and  the  heat 
will  immediately  make  it  contract  briskly.  These  circumstances 
are  considered  as  proving  that  the  elasticity  of  caoutchouc  is  not  a 
constitutional  quality  of  the  substance,  but  a  contingent  effect 
arising  from  the  loss  of  equilibrium  between  the  portion  of  caloric 
which  the  resin  happens  to  contain  at  any  moment,  and  its  capa** 
city  to  receive  that  fluid  at  the  same  instant. 

Observations . — We  are  not  disposed  to  make  any  remarks  upon 
the  subject  of  this  article  3  but  we  cannot  help  availing  ourselves 
of  the  opportunity  with  which  it  furnishes  us  to  communicate  ,  to 
our  readers  some  information  respecting  its  author.  Mr.  Gough,, 
who  now  resides  at  Old  Hutton,  Middleshaw,  near  Kendal,  is  justly 
contemplated  by  all  who  have  the  pleasure  of  knowing  him,  or  of 
enjoying  his  epistolary  correspondence,  as  a  gentleman  of  very  ex¬ 
traordinary  genius  and  acquirements  obtained  under  the  almost 
insuperable  disadvantage  of  a  privation  of  sight.  His  researches 
have  not  been  confined  to  any  single  department  of  literature,  or 
any  isolated  branch  of  science,  but  he  has  directed  the  whole 
energy  of  his  extraordinary  mind  to  the  most  important  topics  of 
inquiry  in  nature,  art,  and  learning.  The  result  of  his  labours 
has  been  such  as  may  always  be  expected  to  follow  in  the  train  of 
persevering  diligence  and  ingenuity  ;  and  we  have  advejrted  to  it 
for  the  sake  of  presenting  a  strong  stimulus  to  the  young  philoso¬ 
pher.  Asa  linguist,  as  an  excellent  proficient  both  in  pure  and 
mixed  mathematics,  as  an  able  chymist  and  natural  philosopher, 
Mr.  Gough  is  known  and  admired  by  all  who  .  have  perused  his 
various  communications  to  the  Manchester  Memoirs,  the  Gentle¬ 
man’s  Diary,  and  the  Philosophical  Journal.  And  the  following 
passage  from  the  17th  vol.  of  the  Monthly  Magazine  will  shew 
how  bountifully  the  loss  of  one  sense  has  been  supplied  by  the 
sensibility  and  perfection  of  his  other  faculties:  “  Cut  off  in  his 
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earliest  infancy  from  all  intercourse  with  the  world  of  knowledge 
and  observation,  through  the  customary  inlet,  the  organ  of  sight, 
Mr.  Gough  lias  been  induced  by  the  co-operation  of  this  privation 
with  his  ardent  and  insatiable  thirst  of  science,  to  cultivate  with, 
extreme  diligence  the  supplementary  faculties  of  hearing  and  of 
touch.  The  acute  perfection  to  which  the  latter  of  these  has 
been  improved  and  expanded,  has  been  sufficiently  demonstrated 
by. the  extent  to  which  he  has  carried  his  practical  researches  into 
the  minute  science  of  botany  j  and  the  exquisiteness  of  his  per¬ 
ceptions  in  the  other  kind — the  promptitude  with  which  he  dis¬ 
covers  the  stature  of  the  merest  stranger  by  the  first  resoundings 
of  his  voice,  and  the  facility  with  which  he  recognises  the  pre¬ 
sence,  and  discriminates  the  identity  of  his  acquaintance,  by 
merely  listening  to  their  respective  breathings,  equally  illustrate 
the  unprecedented  degree  of  improvement  to  which  he  has  qx^ 
panded  his  hearing  faculties.” 

On  the  Cause  of  Fairy  Rings.  By  Mr.  John  Gough,  and  Mr. 

J  Flokian-Jolly. — Phil.  Jour.  Nos.  £0,  51. 

The  cause  of  fairy  rings,  which  is  not  yet  agreed  upon  among 
naturalists,  has  recently  been  considered  by  the  gentlemen  above- 
mentioned.  Mr.  Gough  thinks  the  lively  verdure  of  the  grass 
on  the  interior  edges  of  these  circles  may  be  explained  with¬ 
out  the  agency  of  lightning  or  fungi,  one  or  other  of  which  is 
generally  assumed  as  the  cause  in  the  usual  hypotheses.  The 
causes  he  assigns  are  these  : — The  dead  roots  and  stems  rot  and 
manure  the  soii  which  produced  them  :  this  source  of  fertility  re¬ 
ceives  an  additional  supply  from  a  succession  of  fungi,  which 
grow  and  decay  on  the  surface  of  the  ground,  as  well  as  from  the 
excrement  and  exuvias  of  the  grubs,  which  take  up  their  abode 
among  the  withered  roots  ,*  lastly,  the  soil  is  rendered  more 
porous  by  the  decay  of  the  vegetable  remains,  and  thereby  be¬ 
comes  more  permeable  to  the  air,  which  does  not  a  little  increase 
its  fertility. 

Mr.  Florian-Joily  having  carefully  examined  some  of  these 
rings  in  the  park  at  Broadlands,  concludes  that  they  were  pro^- 
duced  by  no  more  uncommon  cause  than  the  excrements  of 
horses.  He  argues  in  favour  of  his  hypothesis  from  the  appear¬ 
ance  in  hot-beds ;  and  illustrates  his  deductions  by  an  experi¬ 
ment  with  oil  let  fall  upon  a  marble  slab,  on  which  it  frequently 
flows  from  the  centre  of  the  spot  it  fell  upon  to  the  circumference, 
and  accumulates  in  greater  quantities  at  the  boundaries  where  its 
expansive  motion  is  stopped. 
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On  the  magnetic  Attraction  of  Oxyds  of  iron.  By  T.  Lane,  Esq. 

— Phil.  Trans.  1805,  Part  II. 

The  intention  of  this  communication  is  to  prove  generally  that 
mere  oxyds  of  iron  are  not  magnetic;  that  any  inflammable  sub¬ 
stances  mixed  with  them  do  not  render  them  magnetic  until  they 
are  by  heat  chemically  combined  with  the  oxyds,  and  that  when 
the  combustible  substance  is  again  separated  by  heat,  the  oxyds 
return  to  their  unmagnetic  state. 

By  repeated  experiments  Mr.  Lane  found  that  heat  alone 
produced  no  magnetic  effect  on  an  oxyd,  and  that  inflam¬ 
mable  matter  with  heat  always  rendered  some  of  the  particles 
magnetic. 

As  the  inflammable  matter  in  coal  had  this  effect,  he  mixed 
some  of  the  oxyd  with  a  portion  of  coal  in  a  glass  mortar,  and 
continued  rubbing  them  together  for  some  time  without  any  mag¬ 
netic  effect.  The  mixture  was  then  put  into  a  tobacco-pipe,  and 
placed  in  the  clear  red  heat  of  a  common  fire  :  as  soon  as  the  pipe 
had  acquired  a  red  heat,  it  was  taken  out :  and  the  mixture  being 
put  on  a  glazed  tile  to  cool,  proved  highly  magnetic. 

Mr.  Lane  rubbed  a  portion  of  the  original  oxyd  in  a  glass  mor¬ 
tar  with  a  variety  of  substances,  as  sulphur,  charcoal,  camphor, 
ether,  alcohol,  8cc.  and  found  that  no  effect  was  produced  with¬ 
out  the  assistance  of  heat.  The  heat  of  boiling  water  was  not 
sufficient ;  but  by  the  heat  of  melting  lead  he  procured  magnetism. 
Small  quantities  of  any  inflammable  matter  in  a  red  heat  have  an 
evident  effect  on  the  oxyd.  Hydrogen,  aided  by  a  red  heat,  ren¬ 
ders  the  oxyd  magnetic.  Alcohol  has  the  same  effect :  but  if  the 
alcohol  be  diluted  with  water,  though  it  may  flame  it  will  be  in¬ 
effectual,  as  it  is  driven  off  before  the  oxyd  becomes  sufficiently 
heated  to  receive  its  action. 

Such  combustible  substances  as  do  not  very  readily  part  with 
their  carbonic  element,  require  rather  larger  continuance  of  heat 
than  others ;  thus  charcoal  and  cinders,  well  burnt,  must  be  longer 
in  the  fire  to  have  their  full  effect  on  the  oxyd  than  dry  wood, 
coal,  or  sulphur.  But  such  substances  as  may  be  easily  sublimed, 
will  gradually  quit  the  oxyd,  by  a  continued  application  even  of  a 
low  heat,  leaving  it  unmagnetic,  as  at  first. 

As  oxyds  of  iron,  therefore,  are  rendered  magnetic  by  heat, 
when  mixed  with  inflammable  matter,  it  may  be  seen  why  Prus¬ 
sian  blue,  sulphurets,  and  ores  of  iron  containing  inflammable 
matter,  become  magnetic  by  the  agency  of  fire,  while  at  the  same 
time  it  is  observable  that  these  same  ores  revert  to  their  unmag- 
netic  state,  when  the  heat  has  been  continued  sufficiently  long  to 
drive  off  the  whole  of  the  inflammable  matter  :  thus  we  find 
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among  the  cinders  of  a  common  tire  calcined  sulphurets  of  iron, 
distinguishable  by  their  red  colour,  unmagnetie  when  all  the  sul¬ 
phur  is  sublimed. 


Some  Facts  and  Speculations  on  the  luminous  Phenomena  of  Elec¬ 
tricity.  By  Air.  Nicholson. — Phil.  Jour.  No.  50. 

This  ingenious  philosopher  commences  his  paper  by  referring 
to  a  communication  of  his  on  the  same  subject  to  the  Royal  So¬ 
ciety  about  eighteen  years  ago  :  the  facts  now  related  were  ob¬ 
served  nearly  at  the  same  period.  He  first  notices  three  appear¬ 
ances  of  an  artificial  ball.  It  gave  flashes  ;  was  then  luminous, 
and  then  gave  flashes  of  another  kind. 

A  ball  of  1-|  inch  diameter  being  used  and  electricity  commu¬ 
nicated  by  means  of  a  cylinder  9  inches  diameter,  having  its 
cushion  8  inches  long  $  the  excitation  was  strong  enough,  by 
slow  turning  with  a  single  winch,  to  throw  out  large  brushes  of 
light.  When  the  rotation  was  quicker,  the  flashes  disappeared, 
and  the  circle  of  light  was  seen,  having  a  bright  speck  moving  ir¬ 
regularly  round  in  its  periphery.  Quicker  turning  threw  out 
brushes  of  light  very  different  from  the  others  :  these  were  less 
luminous  in  the  branches  5  many  started  out  at  once  with  a 
hoarse  sound  :  they  were  greenish  at  the  point  or  surface  of  the 
ball,  reddish  in  the  stem,  and  ramified  sooner.  Half  a  dozen  were 
sometimes  seen  flashing  out  at  once. 

In  another  experiment  with  a  ball  of  four  tenths  of  an  inch  in 
diameter  it  became  luminous,  and  acted  like  a  point. 

A  large  ball  inches  diameter  being  used,  attention  was  paid 
to  the  modifications  of  the  phenomena  by  the  vicinity  of  a  point 
or  small  ball.  The  point  being  at  a  great  distance,  the  root  of  the 
brush  had  a  luminous  circle  of  lambent  light  round  it  on  the  sur¬ 
face  of  the  ball.  When  the  point  was  nearer,  the  brush  disap¬ 
peared,  and  nothing  was  seen  but  an  exceedingly  bright  speck  on 
the  surface  of  the  ball,  which  was  sometimes  stationary  and  some¬ 
times  moved  about.  When  the  point  was  still  nearer  the  speck 
it  threw  out  ramified  sparks  of  the  second  kind,  at  the  same  time 
that  a  lambent  luminous  circle  appeared.  The  speck  was  never 
in  the  centre  of  the  circle,  but  moved  at  a  distance  round  the 
circle,  irregularly,  sometimes  one  way  and  sometimes  the  con¬ 
trary,  and  sometimes  was  stationary. 

The  ball  of  four  tenths  of  an  inch  being  held  at  a  certain  dis¬ 
tance  from  the  two  and  a  half  inch  ball,  when  electrified,  the  first 
kind  of  brush  wras  seen  on  the  side  farthest  from  the  small  ball,  at 
the  same  time  that  the  second  kind  of  spark  or  brush  few  out  to¬ 
wards  the  small  ball,  and  the  lambent  luminous  appearance  was 
seen  on  the  surface. 
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These  facts  lead  to  some  remarks  on  the  nature  of  the  electric 
Spark,  in  which  the  conjecture  of  M.  Biot,  that  the  light  and  heat 
in  this  phenomenon  may  have  been  produced  by  mechanical  com¬ 
pression  of  the  atmospheric  air,  is  questioned.  It  is  observed,  that 
the  combustion  of  flint  and  steel  requires  a  very  minute  portion  of 
metal 3  that  electric  temperature  is  extremely  elevated  ;  that  all 
fnetals  lose  by  electricity,  and  the  spark  passes  only  between  com¬ 
bustible  bodies ;  and  hence  it  is  inferred  that  the  electric  spark 
may  consist  of,  or  be  accompanied  by,  a  portion  of  the  body  from 
which  it  proceeds.  It  is  likewise  queried,  whether  fire-balls  may 
not  be  electric  sparks,  and  the  spark  a  fire-ball  ?  But,  as  Mr. 
Nicholson  justly  observes,  “  we  are  more  in  want  of  facts  than 
of  conjectures.” 


Experiments  on  the  Magnetism  of  slender  Iron  Wires.  By  Mr. 

John  Gough. — Phil.  Jour.  No.  51. 

It  is  stated  by  Cavallo  as  a  general  maxim  of  magnetism,  that 
*f  The  magnetism  acquired  by  being  placed  within  the  influence 
or  the  sphere  of  activity  of  a  magnet  in  soft  iron,  lasts  only  while- 
the  iron  continues  in  that  situation  3  and  when  removed  from  the 
vicinity  of  the  magnet,  its  magnetism  vanishes  immediately  3  but 
with  hard  iron,  and  especially  with  steel,  the  case  is  quite  dif¬ 
ferent  ;  for  the  harder  the  iron  or  steel  is,  the  more  permanent  is 
the  magnetism  which  it  acquires  from  the  influence  of  a  magnet.” 

Mr.  Gough’s  first  experiment  is  consistent  with  the  above 
maxim.  Apply  either  pole  of  a  strong  magnet  to  one  end  of  a 
short  horizontal  bar  of  clean  Soft  iron,  and  a  particle  of  iron 
equally  soft  to  the  other  end.  This  particle  will  remain  suspended 
at  the  extremity  of  the  bar  until  the  magnet  is  withdrawn  ;  but 
the  removal  of  this  power  will  dissolve  the  connexion  subsisting 
betwixt  the  two  pieces  of  iron,  and  the  particle  will  drop  off  im¬ 
mediately. 

The  second  experiment  contradicts  the  maxim.  Instead  of  the 
particle  of  soft  iron,  substitute  a  piece  of  iron  wire  of  No.  32  in 
the  wiredrawer’s  scale,  the  weight  of  which  may  Amount  to  two 
or  three  grains.  The  removal  of  the  magnet  will  not  break  the. 
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connexion  formed  by  its  presence  between  the  bar  of  soft  iron 
and  the  wire;  for  the  latter  will  remain  attached  to  the  end  of 
the  former,  by  the  extremity  which  was  first  brought  into  contact 
with  the  iron  3  if  the  piece  of  wire  be  removed  from  the  end  of 
the  bar,  the  magnetic  connexion  may  be  revived  by  replacing  it 
immediately.  The  same  thing  will  happen  if  the  wire  be  expedi¬ 
tiously  transferred  from  the  first  bar  to  another  rod  of  soft  iron  j 
but  it  loses  its  magnetism  in  2  or  3  seconds  when  kept  at  a  dis¬ 
tance  from  all  ferruginous  bodies  which  are  capable  of  attracting 
it,  and  of  being  attracted  by  it.  These- facts  prove  wire  of  niun- 
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ber  32  to  be  a  magnet,  the  virtue  of  which  is  conditional,  because 
its  permanency  depends  on  the  presence  of  soft  iron,  and  perhaps 
on  no  oilier  circumstance. 

In  other  experiments  Mr.  Gough  discovered  that  wires  of  low 
sizes  are  not  conditional  magnets :  the  11  smallest  wires,  the  ex¬ 
tremes  of  which  were  32  and  22,  were  all  conditional  magnets. 
His  experiments  shew  that  wire  is  converted  into  a  conditional 
magnet  by  its  passage  through  the  22' wordle,  or  wiredrawer’s  in¬ 
strument  3  and  that  the  twenty-third  operation  brings  this  quality, 
in  it  to  perfection  as  far  as  we  can  judge  from  experiment.  The 
preceding  observations  relate  only  to  wire  drawn  in  Kendal  3  for 
the  same  article  manufactured  in  some  parts  of  Y  orkshipe,  has  a 
much  greater  propensity  to  become  magnetical. 

Mr.  Gough  then  offers  some  conjectures  on  the  cause  of  con¬ 
ditional  magnetism.  The  temperature  of  wire  is  considerably 
raised  during  its  passage  through  the  wordle  ;  may  it  not  hence 
be  imagined  that  this  increase  of  temperature,  joined  to  the  subse¬ 
quent  contact  of  cold  air,  produces  such  a  new, arrangement  of  the 
moleculae  constituting  the  wire  as  enables  it  to  retain  a  portion  of 
magnetism  as  long  as  it  remains  in  contact  with  a  ferruginous 
body?  If  this  supposition  be  true,  experiment  proves  the  new 
arrangement  to  take  place  in  the  22  wordle  3  when  the  slender¬ 
ness  of  the  wire  will  occasion  it  to  cool  suddenly  after  passing 
through  the  instrument. 

The  drawing  instrument,  or  wordle,  is  made  of  steel  3  and  Mr. 
Gough  suggests  the  probability  that  this  tool,  possessing  a  slight 
degree  of  magnetism  given  to  it  by  friction  or  otherwise,  assists  in 
producing  the  necessary  arrangement,  by  acting  upon  heated  and 
slender  wires,  while  their  moieculse  are  in  a  violent  motion  from 
the  pressure  of  the  instrument  itself. 
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Experiments  on  the  Torpedo.  By  Messrs.  Humboldt  and  Gay 
Lussac. — Ann.  de  C/iim .  No.  lt)0,  tome  56. 

Tuf,  phenomena  of  the  torpedo  ('Raja-torpedo  of  Linneus)  have 
lately  been  examined  by  Humboldt  and  Gay  Lussac,  who,  while 
in  Italy,  &c.  availed  themselves  of  every  opportunity  to  obtain 
these  fish .  At  Genoa  they  perceived  some,  but  were  then  with¬ 
out  instruments :  at  Civita  Vecehia  they  sought  them  in  vain : 
but  during  their  stay  at  Naples  they  frequently  procured  some 
very  large  and  lively  ones.  Their  experiments  were  chiefly  di¬ 
rected  towards  the  discovery  of  that  state  of  the  torpedo,  when  it 
was  least  capable  of  exerting  its  power  upon  the  human  frame. 
This  power  has  been  generally  described  as  electrical  3  but  the 
sensation  produced  by  it  is  stated,  by  these  naturalists,  to  be  mate¬ 
rially  different  from  that  caused  by  the  discharge  of  the  Leyden 
phial.  Though  the  strength  of  the  torpedo  is  far  inferior  to  that 
no.  iv. — vol.  11.  c 
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of  the  gymnotus  of  South  America,  yet  it  is  equally  capable  of 
causing  painful  sensations  :  indeed  its  shock  is  more  violent  than 
that  of  electricity.  The  animal  acts  under  water,  and  it  is  only 
when  it  loses  strength  that  the  fluid  impedes  its  action.  In  this 
case  M.  Gay  Lussac  observed,  that  the  shock  is  not  perceptible  till 
the  fish  is  raised  above  the  surface. 

The  gymnotus  gives  the  most  violent  shocks  without  any  exte¬ 
rior  movement  of  the  eyes,  the  head,  or  the  fins.  Not  so  the  tor¬ 
pedo  :  each  time  it  gave  a  shock,  a  convulsive  motion  of  the 
pectoral  fins  was  observed,  which  was  more  or  less  violent  accord¬ 
ing  as  the  surface  in  which  the  contact  took  place  was  larger  or 
smaller.  The  torpedo  must  be  irritated  before  it  will  give  the 
shock ;  and  though  its  powers  .may  not  perhaps  be  kept  con¬ 
stantly  charged,  yet  it  is  capable  of  giving  a  long  succession  of 
shocks. 

The  shock  is  obtained  by  a  mere  touch  with  the  finger  ;  but 
the  contact  must  be  immediate,  for  metals  seem  to  be  non¬ 
conductors  of  its  powers  :  thus,  the  animal  maybe  touched  with 
impunity  by  means  of  a  key,  or  any  instrument  of  metal.  The 
most  sensible  electrometer,  however  applied,  was  not  in  the  least- 
affected  by  the  organs  of  the  fish. 

As  electric  fish,  when  healthy,  exercise  their  powers  as  forcibly 
beneath  the  water  as  in  the  open  air,  the  conducting  properties  of 
this  fluid  were  examined.  Several  persons  formed  a  chain  of  hands 
between  the  superior  and  inferior  surfaces  of  the  organs  of  the 
torpedo  :  the  shock  was  not  felt  until  they  had  wetted  their 
hands.  The  action  was  not  interrupted  when  two  persons  sup¬ 
ported  the 'torpedo  with  their  right  hands  ;  and  instead  of  holding 
each  other’s  left  hand,  they  each  plunged  a  metallic  rod  into  water 
placed  upon  an  isolated  body.  Other  experiments  shewed  that 
flame  does  not  conduct  the  shock. 

From  the  whole  these  philosophers  conclude  that,  if  the  torpedo 
act  by  poles,  that  is,  by  an  electric  equilibrium  which  possesses  a 
tendency  to  replenish  itself,  it  should  seem  that  these  poles  exist 
near  each  other,  on  the  same  surface  of  the  organ.  The  theory  of 
these  vital  actions  highly  merits  attentive  research.  Geoftfoy  has 
proved  that  thornbacks,  which  give  no  signs  of  electricity,  are  fur¬ 
nished  with  organs  analogous  to  those  of  the  torpedo.  The  least 
injury  on  the  brain  of  the  torpedo  destroys  its  electric  powers. 
Doubtless  the  nerves  are  chiefly  concerned  in  these  phenomena  ; 
and  the  physiologist,  who  should  admit  the  power  of  vital  actions, 
might  successfully  oppose  the  theory  of  the  naturalist,  who  would 
explain  all  by  the  contact  of  the  albumino-gelatinous  pulp  of  the 
nervous  laminae  of  the  organs  of  the  torpedo. 

Observations. — The  pain  excited  by  touching  the  torpedo  being 
of  a  very  peculiar  kind,  it  is  no  wonder  that  it  has  excited  the  at¬ 
tention  of  inquiring  men  at  all  periods.  But  unfortunately  the 
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-accounts  left  us  by  naturalists  of  different  ages  are  far  from  cor¬ 
responding  with  each  other.  Although  the  accounts  of  the  ancients 
are  often  mingled  with  the  marvellous,  yet  they  would  be  least 
inclined  to  indulge  this  disposition  when  their  descriptions  would 
often,  as  in  the  case  of  the  torpedo,  have  to  stand  the  test  of  per¬ 
sonal  examination.  Let  us  then  state  briefly  the  accounts  of  some 
celebrated  men,  both  ancients  and  moderns. 

Theophrastus  observed  that  the  torpedo  conveyed  the  benumb¬ 
ing  sensation  through  sticks  and  spears  into  the  hands  of  the 
fishermen  that  held  them  :  and  Hero  of  Alexandria  mentions  it  as 
emitting  effluvia  through  brass  and  iron. 

Plutarch  speaks  of  the'  torpedo  as  not  only  benumbing  all  that 
touch  it,  but  as  striking  a  numbness  through  the  net  into  the  hands 
of  the  fishermen,  and  as  even  diminishing  the  feeling  of  those 
who  poured  water  upon  it,  if  it  happened  to  be  laid  on  the  ground 
alive.  He  adds,  that  while  the  torpedo  swims  round  his  prey,  he 
emits  certain  effluvia  that  first  affect  the  water,  and  then  the 
fishes  in  it,  so  as  to  disable  them  from  escaping. 

Oppian  affirms,  that  the  torpedo  will  benumb  the  astonished 
fisherman,  even  through  the  whole  length  of  rod  and  line.  And, 
like  Diphilus,  he  distinguishes  the  parts  where  the  powers  of  the 
fish  peculiarly  reside;  these  he  calls  XaycvEj,  the  flanks,  from  which 
he  imagined  the  animal  had  a  faculty  of  darting  certain  substances 
which  he  called 

M.  Reaumur,  being  on  the  coast  of  Poitou  in  1714,  took  that 
opportunity  to  make  experiments  on  the  torpedo.  He  often  felt 
the  shock  severely,  and  thought  it  somewhat  resembled  that  pain¬ 
ful  sensation  felt  in  the  arm  upon  striking  the  elbow  violently 
against  a  hard  body.  He  denies,  however,  that  this  impression 
could  be  communicated  through  water,  a  net,  or  any  other  soft 
and  yielding1  substance ;  nay,  through  a  stick,  except  it  be  a  very 
short  one. 

Mr.  John  Walsh  made  some  experiments  in  1772,  partly  at  the 
isle  of  Rhe,  and  partly  at  Rochelle,  in  the  presence  of  the  mem¬ 
bers  of  the  Royal  Academy  of  Sciences  at  that  place.  The  expe¬ 
riments  were  greatly  diversified,  but  we  cun  only  mention  a  few 
here.  A  living  torpedo  was  laid  on  a  table,  upon  a  wet  napkin  ; 
round  another  table  stood  five  persons  insulated ;  and  two  brass 
Mures,  each  thirteen  feet  long,  were  suspended  from  the  ceiling 
by  silken  strings.  One  of  the  wires  rested  by  one  end  upon  the 
wet  napkin,  the  other  end  was  immersed  in  a  basin  full  of  warier, 
placed  on  a  second  table,  on  which  stood  four  other  basins  full  of 
water.  The  first  person  put  a  finger  of  one  hand  into  the  water 
in  which  the  wine  was  immersed,  and  a  finger  of  the  other  hand 
into  the  second ;  and  so  on  successively  till  all  the  five  persons 
communicated  with  one  another  by  the  water  in  the  basins.  In 
the  last  basin  one  end  of  the  second  wire  was  dipped,  and  with 
the  other  end  Mr.  Walsh  touched  the  back  of  the  torpedo,  when 
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the  live  persons  felt  a  shock,  differing  in  nothing  from  that  of  the 
Leyden  experiment,  except  in  being  weaker.  Mr.  Walsh,  who 
was  not  in  the  circuit,  was  not  affected.  This  experiment  was 
often  successfully  repeated,  even  with  eight  persons.  Hence  it 
was  concluded  that  the  action  of  the  torpedo  is  communicated 
through  metals  and  water.  It  was  inferred  likewise,  that  the 
upper  and  under  parts  of  the  animal,  like  the  upper  and  under  sur¬ 
faces  of  an  electrified  plate  of  glass,  are  in  different  states  5  for  a 
person  who  touches  only  the  upper  or  the  under  surface  of  the 
electric  organs,  will  not  receive  the  shock  of  the  torpedo.  The' 
action  manifestly  depends  upon  the  will  of  the  animal,  which, 
however,  scarcely  exhibits  any  other  motion  or  effort  at  the  time 
of  exerting  it,  than  a  winking  of  its  eyes.  The  same  motion  ac¬ 
companies  its  fruitless  attempts  to  transmit  a  shock  through  non¬ 
conductors.  A  torpedo,  when  insulated,  has  given  to  Mr.  Walsh 
fifty  shocks  in  a  minute  and  a  half. 

Such,  according  to  this  gentleman,  are  the  operations  of  the  tor¬ 
pedo  in  air.  When  a  large  fish,  very  liberal  of  his  shocks,  was 
held  in  water,  with  one  hand  on  his  breast',  and  another  on  his 
back,  he  gave- the  operator  shocks  of  the  same  kind  as  before,  but 
about  one  fourth  of  the  strength  of  those  given  in  air.  At  the 
very  instant  of  raising  him  out  of  the  water,  he  constantly  gave  a 
very  violent  shock,  and  another  nearly  as  violent,  when  his  lower 
surface  first  touched  ihe  water  on  dipping  him  into  it.  On  briskly 
and  alternately  plunging  him  a  foot  deep  into  water,  and  raising 
him  an  equal  height  into  air,  besides  one  or  two  shocks  which  he 
gave  during  the  short  time  he  was  wholly  in  the  water,  and  those 
which  he  gave  at  the  surface,  he  constantly  'gave  at  least  two  while 
he  was  wholly  in  air :  so  that,  according  to  Mr.  Walsh’s  esti¬ 
mate,  he  gave  above  one  hundred  shocks  during  the  minute  in 
which  the  experiment  was  performed. 

The  conclusions  drawn  from  Mr.  Walsh’s  experiments  were 
farther  confirmed  by  some  experiments  made  on  the  torpedo  at 
Leghorn,  by  Dr.  Ingenhouz,  in  1/73. 

From  the  preceding  sketch  it  will  be  seen,  that  although  the 
experiments  of  Humboldt  and  Gay  Lussac,  and  those  of  Walsh, 
agree  in  many  points,  they  are  contradictory  in  several  important 
particulars  :  yet,  we  are  not  thence  to  infer  that  the  observations  of 
either  were  incautiously  made.  It  is  easy  to  conceive  that  a  great 
variety  of  circumstances  may  have  a  material  tendency  to  affect 
the  result ;  such,  for  example,  as  the  season  of  the  year,  the  situ¬ 
ation  or  position  of  the  animal,  the  manner  of  its  being  caught 
(whether  by  a  hook  or  a  net),  the  difference  of  the  sex, — and,  if 
a  female,  the  time  of  bringing  forth.  These,  and  numerous  other 
particulars,  which  will  suggest  themselves  to  the  minds  of  an  at¬ 
tentive  conductor  of  experiments,  must  be  carefully  remarked, 
with  the  corresponding  modifications  of  phenomena,  before  we 
can  expect  to  possess  any  very  decisive  and  satisfactory  knowledge 
of  the  class  of  powers  that  can  be  exerted  by  the  torpedo. 
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Concerning  the  Differences  in  the  magnetic  Needle,  on  hoard  the 
Investigator ,  arising  from  an  Alteration  in  the  Directioji  of  the 
Ship's  Head.  By  M.  Flinders,  Esq.  Commander  of  His  Ma¬ 
jesty's  Ship  Investigator . — Phil.  Trans.  1805,  Part  II. 

Whilst  surveying  along  the  south  coast  of  New  Holland  in 
1801  and  1802,  Captain  Flinders  observed  that  the  magnetic 
needle  was  affected  at  sea  by  the  position  of  the  ship’s  head,  that 
is,  by  the  direction  in  which  the  vessel  was  sailing ;  and  some 
occasional  variations  he  made  in  the  position  of  guns  and  other 
iron  on  deck,  soon  convinced  him  that  the  variations  were  not  to 
be  ascribed  to  them.  This  gentleman  gives  tables  shewing  the 
errors  produced  in  the  magnetic  compass  by  the  proper  magnetism 
of  the  ship  ;  from  which  it  is  apparent  that  some  of  the  observed 
variations  from  the  north  are  4°  less,  and  others  4°  greater  than 
the  truth ;  likewise  that  when  this  error  is  westward,  the  ship’s 
head  was  east,  or  nearly  so  j  and  when  it  was  westward  the  head 
was  in  the  opposite  direction.  When  the  observations  agree 
nearest  with  what  was  taken  on  shore,  or  with  what  may  be 
deemed  the  true  variations,  the  ship’s  head  was  nearly  north  or 
south  ;  and  a  minute  inspection  of  the  tables  favours  the  opinion 
that  the  excess  or  diminution  of  the  variation  was  generally  in 
proportion  as  the  ship’s  head  inclined  on  either  side  from  the  mag¬ 
netic  meridian. 

The  inferences  which  Captain  Flinders  thinks  may  be  drawn 
from  his  observations  are  these:' — 1.  That  there  was  a  difference 
in  the  direction  of  the  magnetic  needle  on  board  the  Investigator 
when  the  ship’s  head  was  pointed  to  the  east  and  when  it  was  di¬ 
rected  westward.  2.  That  this  difference  was  easterly  when  the 
ship’s  head  was  pointed  to  the  west,  and  westerly  when  it  was  east. 

3.  That  when  the  ship’s  head  was  north  or  south  the  needle  took 
the  same  direction,  or  nearly  so,  that  it  would  on  shore  ;  and 
shewed  a  variation  from  the  true  meridian,  which  was  nearly  the 
medium  between  what  it  shewed  when  east  and  when  west. 

4.  That  the  error  in  variation  was  nearly  proportionate  to  the 

number  of  points  which  the  ship’s  head  was  from  the  north  or 
south.  '  .  V  . 

Captain  Flinders  proposes,  though  with  diffidence,  a  theory  of 
the  cause  of  these  differences,  which  is  as  below  : 

1st.  He  supposes  the  attractive  power  of  the  different  bodies  in 
a  ship,  which  are  capable  of  affecting  the  compass,  to  be  collected 
into  a  kind  of  focal  point,  or  centre  of  action,  and  that  this  point 
is  nearly  in  the  centre  of  the  ship  where  the  shot  are  deposited, 
for  there  the  greatest  quantity  of  iron  is  collected  together. 

2nd.  That  this  point  is  endued  with  the  same  kind  of  attraction 
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as  the  pole  of  the  hemisphere  where  the  ship  is  5  consequently,  in 
New  Holland  the  south  end  of  the  needle  would  be  attracted  bjr 
it  and  the  north  end  repelled,  v  , 

3d.  That  the  attractive  power  of  this  point  is  sufficiently  strong 
in  a  ship  of  war  to  interfere  with  the  action  of  the  magnetic  poles 
upon  a  compass  placed  upon  or  in  tire  binnacle. 

Reasoning  from  the  latter  supposition,  Captain  Flinders  infers 
that  the  effects  would  have  a  contrary  direction  in  north  latitudes. 
As  the  subject  is  curious  and  very  interesting,  we  trust  other  skil¬ 
ful  navigators  will  direct  their  attention  to  it. 


Easy  and  correct  Method  of  verifying  the.  Position  of  a  Transit 
Instrument.  By  J.  S.  Butt,  Esq. — Phil.  Jour.  No.  50. 


The  usual  method  of  adjusting  a  transit  instrument  by  a  cir¬ 
cumpolar  star,  requires  the  clock  to  keep  uniform  time  for  at  least 
24  hours.  The  present  method  is  independent  of  the  rate  of  a 
time-keeper  for  so  long  a  period,  as  well  as  of  any  previous  ob¬ 
servations  of  right  ascension,  &x. 

Rule. — Observe  the  difference  of  transits  of  any  two  circum¬ 
polar  stars,  that  are  situated  nearly  in  the  same  azimuth,  or  ver¬ 
tical  circle,  the  one  above  and  the  other  below  the  pole  3  and 
whose  difference  of  right  ascension  is  nearly  130°;  viz.  Observe 
the  transit  of  a  Cassiop.  above  the  pole,  and  immediately  after  it 
the  transit  of  e  Ursae  majoris  below  the  pole,  whose  difference  of 
transit  is  not  more  than  15  minutes,  and  for  so  short  a  time  the 
clock  or  watch  may  be  safely  depended  upon.  Then  invert  the 
operation,  and  observe  the  transit  of  «  Cassiop.  below  and  of 
e  Ursae  maj.  above  the  pole.  If  their  difference  of  transits  is  the 
same  in  both  observations,  the  transit  instrument  is  accurately  in 
the  meridian:  if  not,  the  error  may  be  corrected  by  altering  the 
position  of  the  instrument  till  their  difference  of  transit  is  the 
same  in  both  observations. 


Should  the  error  be  great,  it  maybe  corrected  nearly  by  any  of 
the  theorems  now  in  use  (vide  Wales  on  Time-keepers)  3  or  half 
the  difference  may  be  substituted  for  the  error,  and  by  repeated 
approximation  the  transit  instrument  may  be  accurately  ad¬ 
justed. 

The  advantage  of  this  method  is,  that  the  observer  relies  upon 
the  stars  keeping  °f  the  time,  which  would  otherwise  be 
kept  by  the  clock  or  watch  ;  and  it  is  of  no  consequence  whether 
the  observations  follow  one  another  on  the  same  day  or  week, 
provided  the  instrument  is  adjusted  to  the  same  point  of  the  hori¬ 
zon,  previous  to  observation  ;  for  there  is  little  or  no  difference 
in  their  precession,  8cc.  during  an  interval  of  a  month.  Another 
advantage  is,  that  the  consecutive  observations  of  the  two  star?" 
follow  each  other  so  speedily,  that  there  is  not  much  probability 
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«f  being  disappointed  by  a  change  of  weather.  Among  the 
suitable  stars  in  this  latitude  are  Draco  and  Auriga,  Cepheus  and 
Ursa,  Perseus  and  Draco. 
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between  the  Tropics.  By  3.  PIorseukgh,  Esq. — Phil.  Trans . 

1805,  Part  II. 

Dun  ing  Mr.  Plorsburgh’s  last  voyage  to  Bombay  he  employed 
two  marine  barometers,  one  made  by  Troughton,  the  other  by 
Hamsden,  and  a  thermometer  by  Frazer.  These  were  placed  ex¬ 
posed  to  a  free  current  of  air  in  a  cabin,  where  the  basins  of  the. 
barometers  were  3  3  feet  above  the  level  of  the  sea. 

The  hours  at  which  the  heights  of.  thd  barometers  and  ther¬ 
mometers  were  taken,  viz.  noon,  4  hours,  10  hours,  12  hours, 
14  hours,  and  19  houfs,  were  chosen,  because  at  these  times  the 
mercury  in  the  barometer  had  been  perceived  to  be  regularly  sta¬ 
tionary  between  the  tropics,  by  former  observations  made  in  In¬ 
dia  in  1800  and  1801.  It  was  found  that  in  settled  weather  in 
the  Indian  seas,  from  8  A.  M.  to  noon,  the  mercury  in  the  ba¬ 
rometer  was  generally  stationary,  and  at  the  point  of  greatest  ele¬ 
vation  }  after  noon  it  began  to  fall,  and  continued  falling  till 
4  P.  M.  at  which  time  it  arrived  at  the  lowest  point  of  depression. 
From  4  or  5  P.  M.  the  mercury  rose  again,  and  continued  rising 
till  about  9  or  10  P.  M.  at  which  time  it  had  again  acquired  its 
greatest  point  of  elevation,  and  continued  stationary  nearly  till 
midnight  5  after  which  it  began  to  fall,  till  at  4  A.  M.  it  was 
again  as  low  as  it  had  been  at  4  in  the  afternoon  preceding  5  but 
from  this  time  it  rose  till  7  or  8  o’clock,  when  it  reached  the 
highest  point  of  elevation,  and  continued  stationary  till  noon. 
In  unsettled  blowing  weather,  especially  at  Bombay  during  the 
rains,  these  regular  ebbings  and  flowings  of  the  mercury  could 
not  be  perceived. 

Since  Mr.  Horsburgh’s  last  arrival  in  India  he  has  observed 
that  the  atmosphere  appears  to  produce  a  different  effect  on  the 
barometer  at  sea  from  what  it  does' on  shore.  As  this  is  a  pheno¬ 
menon  very  little  known,  we  shall  present  an  extract  from  Mr. 
Horsburgh’s  Journal  commencing  in  April  1802. 

“  From  the  time  of  leaving  the  Land’s  End,  April  19th,  the 
motion  of  the  mercury  in  barometers  was  fluctuating  and  irrei 
gular  until  we  were  in  latitude  26°  N.  longitude  20°  W.  on 
April  29th  5  the  mercury  in  barometers  then  became  uniform  in 
performing  two  elevations  and  two  depressions  every  24  hours 
(which  for  brevity  in  mentioning  hereafter  I  will  call  equatropical 
motions).  From  latitude  26°  N.  to  latitude  10°  N.  the  dif¬ 
ference  of  the  high  and  low  stations, of  the  mercury  in  the  baro¬ 
meters  was  not  .so  great,  as  it  was  from  latitude  10°  N.  across 
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the  equator,  and  from  thence  to  latitude  25  S.  Within  these 
last-mentioned  limits  the  difference  of  high  and  low  stations  of 
the  mercury  in  the  barometers  was  very  considerable,  generally 
-from  five  to  nine  hundred  parts  of  an  inch,  both  in  the  daily  and 
nightly  motions. 

i(  When  we  reached  the  latitude  of  28°  S.  longitude  27 5  W. 
June  7th,  the  mercury  in  the  baronleters  no  longer  adhered  to 
the  equatropical  motions  j  but  then,  as  in  high  north  latitudes, 
its  rising  and  falling  became  irregular  and  fluctuating  during  our 
run  from  latitude  28°  S.  longitude  27°  W.  (mostly  between  the 
parallels  of  35 c  and  36 J  S  ),  until  we  were  in  latitude  2 7  S.  and 
longitude  51°  E.  on  the  llth  of  July.  The  mercury  then  began 
to  perform  the  equatropical  motions,  and  continued  them  uni¬ 
formly,  during  our  run  from  the  last-mentioned  position  up  the 
Madagascar  archipelago,  across  the  equator,  until  our  arrival 
at  Bombay  July  3 1st,  1802. 

“  August  bill,  1802,  when  the  barometers  were  placed  on 
shore  in  Bombay,  the  mercury,  for  the  first  six  days,  appeared 
to  have  a  small  tendency  towards  •  performing  the  equate  ,-pi  .  J 
motions,  but  not  equally  perceptible  as  when  at  sea,  the  dif¬ 
ference  between  the  high  and  low  stations  of  the  mercury  in  the 
barometers  being  great  to  the  day  we  entered  the  harbour  of 
Bombay.  From  the  12th  of  August  to  the  22d  the  mercury 
could  not  in  general  be  observed  to  have  any  inclination  to  per¬ 
form  the  equatropical  motions,  although  at  times  a  very  small 
tendency  towards  performing  them  might  be  perceived. 

t(  On  the  23d  of  August  the  barometers  were  taken  from  the 
shore  to  the  ship.  Immediately  on  leaving  Bombay  harbour, 
August  26th,  1802,  the  mercury  in  the  barometers  performed 
the  equatropical  motions,  and  continued  them  with  great  uni¬ 
formity  during  our  passage  down  the  Malabar  coast,  across  the 
bay  of  Bengal,  in  the  strait  of  Malacca,  and  through  the  China 
sea,  until  our  arrival  in  Canton  river  on  the  4th  of  October. 
When  in  the  river,  the  mercury  became  nearly  stationary  during 
the  24  hours,  except  a  small  inclination  at  times  towards  the, 
equatropical  motions,  but  they  were  not  near  so  perceptible  as 
at  sea ;  this  change  taking  place  the  day  we  got  into  the  river. 

“  During  our  stay  in  China,  the  barometer  on  shore,  at  Can¬ 
ton,  had  very  little  tendency  towards  the  equatropical  motions 
throughout  the  months  of  October  and  November  that  we  re¬ 
mained  there.  At  times,  while  in  China,  a  small  inclination 
towards  performing  the  equatropical  motions  appeared ;  but,  as 
in  Bombay,  the  difference  of  rise  and  fill  was  of  so  small  a  quan¬ 
tity,  as  to  be  frequently  imperceptible. 

r<r  December  the  2d,  1S02,  on  our  departure  from  Canton 
river,  the  equatropical  motions  were  instantly  performed  by  the 
mercury,  and  with  great  regularity  continued  during  the  whole 
of  the  passage  to  Bombay,  until  our  arrival  in  that  harbour  on 
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the  11th  of  January  1803.  On  January  the  18th,  the  barometers 
were  placed  on  shore,  and  did  not  appear  in  the  smallest  degree 
subject  to  the  equatropical  motions  ;  although,  with  great  regu¬ 
larity,  they  had  been  performed  while  at  sea,  even  to  the  day  we 
entered  the  harbour.” 


A  Comparison  of  some  Observations  on  the  diurnal  Variations  of 
the  Barometer ,  made  in  Pcy rouse's  Voyage  round  the  IVorld,  with 
those  made  at  Calcutta  by  Dr.  Balfour, — Hist.  Roy.  Sod, 
Edin.  1805. 

M.  Lamanon,  an  ingenious  naturalist,  who  accompanied  Pey- 
rouse,  was  provided  with  one  of  Nairne’s  marine  barometers, 
which,  he  says,  was  so  little  affected  by  the  motion  of  the  ship, 
that  it  might  be  depended  upon  to  the  t-§q-  of  an  inch.  In  this 
barometer  he  tells  us,  that,  from  about  the  11th  degree  of  north 
latitude,  he  began  to  perceive  a  certain  regular  motion,  so  that 
the1  mercury  stood  highest  about  the  middle  of  the  day,  from 
which  time  it  descended  till  the  evening,  and  rose  again  during 
the  night.  As  they  approached  the  equator,  this  became  more 
distinctly  perceptible 3  and  on  the  28th  of  September,  the  ship 
being  then  inlu  \jr  north  latitude,  a  series  of  observations  was 
begun,  and  continued  for  every  hour  till  the  1st  of  October  at 

6  A.  M.  The  following  abstract  shews  the  result  of  the  ob¬ 
servations  on  the  28th  and  29th  of  September. 

28th.  From  4  to  10  A.  M. 

From  10  A.  M.  to  4  P.  M. 

From  4  to  10  P.  M. 

29th.  From  10  (28th)  to  4  A.  M. 

From  4  to  10  A.  M. 

From  10  A.  M.  to  4  P.  M. 

From  4  to  10  P.  M. 

The  observation  on  the  30th  was  to  the  same  effect  ;  and 
hence  it  is  concluded  that  at  the  equator  the  flux  and  reflux  of 
the  atmosphere  produces  in  the  barometer  a  variation  of  about 
1  line  English,  corresponding,  as  M.  Lamanon  remarks,  to  a 
height  in  the  atmosphere  of  nearly  100  feet.  According  to  Ber- 
nouilli,  the  action  of  the  sun  and  moon  should  produce  a  tide  of 

7  feet,  and  according  to  Laplace,  a  tide  not  nearly  so  great. 

It  should  be  observed,  that  when  these  observations  were  made,, 
the  moon  was  in  her  last  quarter,  and  the  sun  a  few  degrees  to 
the  south  of  the  equator.  The  latitude  on  the  28  th  was  50'  north, 
and  11'  north  on  the  29th;  in  the  night  between  that  and  the 
30th,  the  ship  crossed  the  line  ;  and  on  the  30th  at  noon,  the 
latitude  was  42'  south :  the  longitude  all  this  while  between 
17°  31'  and  18°  33'  west  of  Paris,  by  the  timekeeper  3  so  that 
the  coast  of  Africa,  which  was  the  nearest  land,  was  distant 
NO.  iv. — VOL.  11.  n 


Barometer  rose  1 L 

2 

To 
_9 
1  o 

-fW 

1  o 

fW 


fell  1 
rose  0 
fell  1 
rose  1 
fell  1 
rose  1 


?5  Observations  on  the  diurnal  Variations  of  the  Barometer 

■about  8°  of  a  great  circle,  and  the  American  continent  about 
29°. 

The  agreement  between  these  and  Dr.  Balfour’s  observations 
at  Calcutta  is  very  remarkable.  Dr.  Balfour  found  that  during 
the  whole  lunation,  in  which  he  observed  the  barometer  from 
half  hour  to  half  hour,  the  mercury  constantly  fell  from  10  at 
night  to  6  in  the  morning  ;  from  6  to  10  in  the  morning  it  rose  3 
from  10  in  the  morning  to  6  at  night  it  fell  again  3  and  lastly  rose 
from  6  to  10  at  night.  The  maximum  height  is  therefore  at  lO 
at  night  and  10  in  the  morning,  and  the  minimum  at  6  at  night 
and  six  in  the  morning.  The  only  difference  is,  that  in  M.  La- 
manon’s  observations,  the  minimum  is  stated  to  have  happened 
at  about  4  instead  of  6.  This,  however,  will  not  seem  a. very 
material  difference,  when  it  is  remembered,  that  the  instant 
when  any  quantity  attains  either  its  greatest  or  its  least  state  is 
not  easily  ascertained  with  precision.  From  the  observations  as 
detailed  by  M.  Lamanon,  the  time  of  the  minimum  seems  to  an¬ 
swer  fully  as  well  to  5  as  to  4  ;  so  that  the  difference  of  the  re¬ 
sults  is  in  every  view  inconsiderable,  and  their  coincidence  011 
the  whole  not  a  little  singular.  The  variations  in  Dr.  Balfour’s 
barometer  between  the  nearest  maximum  and  minimum  is  some¬ 
times  about  y1^  of  an  inch,  though  in  general  considerably  less. 

Observations. — Instead  of  proposing  any  unsatisfactory  theory,, 
to  account  for  these  variations  of  the  barometer  (and  we  ac¬ 
knowledge  our  inability  to  propose  any  that  is  not  unsatisfactory), 
we  shall  throw  into  this  place  the  results  of  other  observations 
upon  this  instrument  by  various  philosophers  in  different  parts  of 
the  globe ;  being  sensible  that  these  and  much  more  extensive 
collections  must  be  arranged  and  examined,  in  order  to  the  esta¬ 
blishment  of  any  plausible  hypothesis. 

Several  members  of  a  German  meteorological  society  have  re¬ 
gistered  many  observations  upon  the  barometer.  The  most  noted 
of  the  observers  are  MM.  Steilehner,  Planer,  Chiminello,  and 
Hemmer.  The  first  of  these  gentlemen  says  that  he  found  by 
several  comparative  observations,  that  the  greatest  fall  of  the  ba¬ 
rometer  does  not  happen  in  very  remote  places  at  the  same  time, 
hut  that  it  is  earlier  towards  the  west,  and  later  towards  the  east, 
and  that  the  difference  of  the  time  is  nearly  equal  to  the  difference- 
of  the  meridians  of  the  places  3  an  assertion  which  deserves  to  be. 
accurately  examined. 

M.  Planer  observed  the. barometer  for  a  whole  year,  six  times 
every  clay,  viz.  at  2,  6,  and  3.0  o’clock  in  the  morning,  and  at 
the  same  hours  after  noon  3  and  found  in  general,  that  the  baro¬ 
meter  between  10  in  the  morning  and  2  in  the  afternoon,  and 
between  10  at  night  and  2  in  the  morning,  was  less  in  its  rising, 
and  greater  in  its  fall 3  and  that  the  contrary  was  the. case  be¬ 
tween  the  hours  of  0  and  10  in  the  evening  and  morning.  M. 
Chiminello  observed  the  barometer  22  times  a  day  for  three 
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years,  but  he  left  a  chasm  in  the  night,  which  he  supplied  ly  cal¬ 
culation.  The  principal  positions  which  he  thence  deduced  are, 
that  the  barometer  falls  towards  noon,  as  wrell  as  towards  mid¬ 
night.  i  ' 

M,  Hemmer  deduced  the  three  following  general  rules  from  a 
great  number  of  accurate  observations  :  1st,  When  the  sun  passes 
the  meridian,  the  barometer,  if  in  the  act  of  falling,  continues  to 
fall,  and  the  falling  is  accelerated.  2d,  When  the  sun  passes $h<* 
meridian,  the  barometer,  if  in  the  act  of  rising,  falls,  or  becomes 
stationary,  or  rises  more  slowly.  3d,  'When  the  sun  passes  the 
meridian,  the  barometer,  which  is  stationary,  falls,  if  it  has  not 
risen  before  or  after  being  stationary ;  in  which  case  it  usually 
becomes  stationary  during  the  sun’s  passage. 

From  a  register  kept  by  a  Mr.  Dunbar,  near  the  banks  of  the 
Missisipi,  inN.  lat.  31°  28',  we  find,  that,  for  the  space  of  about 
four  days  before,  and  six  days  after  the  summer  solstice,  the  ba¬ 
rometer  regularly  rises  from  about  9  P.  M.  to  about  6  A.  M.  then 
falls  till  the  return  of  the  former  hour  in  the  evening,  then  rises 
again  as  before,  &c.  in  alternate  periods.  In  the  first  four 
days  the  direction  is  ascending,  and  the  elevation  of  a  line  drawn 
through  the  mean  is  about  T|-o  of  an  inch.  In  the  latter  six  days 
the  mean  line  is  perfectly  horizontal,  the  elevation  each  night 
amounting  to  T^,  and  the  depression  each  day  to  the  same,  but 
occupying  double  time. 

The  celebrated  M.  Humboldt  made  some  interesting  observa¬ 
tions  at  Caraccas  in  South  America,  near  the  equator.  There 
are,  he  says,  four  atmospherical  tides  every  24  hours,  which  de¬ 
pend  only  on  the  attraction  of  the  sun.  The  mercury  falls  from 
9  in  the  morning  to  4  in  the  evening  :  it  rises  from  4  to  1 1 
o’clock:  it  falls  from  11  o’clock  till  past  4  in  the  morning: 
and  it  reascends  from  that  time  till  Q  o’clock.  A cither  winds , 
storms,  nor  earthquakes ,  have  any  influence  on  this  motion. 


Description  of  a  Cometarium,  invented  ly  Ezekiel  Walker,  Esq. 

—Phil.  Mag.  No.  93. 

The  first  part  of  this  instrument  consists  of  a  mahogany  board 
3  4  inches  in  length  and  10  in  breadth,  fixed  to  a  stand  in  a  ver¬ 
tical  direction,  by  a  process  which  need  not  be  particularly  de¬ 
scribed.  Near  the  top  of  the  board  a  hole  Q  inches  wide  and  3 
inches  high  is  cut  through  it  :  the  toD  of  the  hole  being  3  inches 
from  that  of  the  board.  A  double  convex  lens,  4  inches  in  dia¬ 
meter,  and  24  inches  focal  distance,  is  mounted  in  a  square 
franie  6  inches  within.  The  lens  turns  round  within  this  frame 
upon  two  pins,  like  a  looking-glass  that  is  made  to  stand  upon  a 
table.  This  frame  is  made  fast  to  the  board  which  screws  around 
the  above-mentioned  hole,  so  that  one  part  of  the  lens  may  he  on 
one  side  of  the  board,  and  the  other  part  oil  the  other  side.  About 
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inches  below  the  centre  of  this  lens  another  lens  of  half  ats 
inch  in  diameter,  and  30  inches  focal  distance,  is  placed  on  the 
back  part  of  the  instrument,  against  a  hole  made  through  the  ma¬ 
hogany  board.  This  lens  requiring  adjustment  is  set  in  a  small 
piece  of  wood  that  slides  in  a  dove-tail  frame  fixed  to  the  back 
part  of  the  instrument}  and  a  lens  of  l|  inch  diameter,  and 
40  inches  focal  distance,  is  fixed  in  a  hole  near  the  bottom  of  the 
board. 

Having  set  the  instrument  upon  a  table,  with  its  back  turned 
towards  a  white  wall,  at  the  distance  of  23  inches,  turn  that  part 
of  the  great  lens  which  is  behind  the  instrument,  until  it  makes 
an  angle  of  about  50°  with  the  top  part  of  the  frame  in  which  it 
turns.  Then  place  a  lighted  candle  before  the  cometarium,  at 
the  distance  of  18  feet,  and  the  light  which  passes  through  the 
great  lens  will  form  a  beautiful  representation  of  the  tail  of  a 
comet  upon  the  wall,  while  the  light:  which  passes  through  the 
small  lens  will  represent  its  head,  and  that  light  which  falls  upon 
the  other  lens  is  converged  to  a  circular  spot  which  represents 
the  sun. 

When  the  instrument  is  turned  round  by  hand  on  the  pin  which 
supports  it,  the  comet  revolves  round  the  sun,  the  head  and  tail  of 
the  comet  always  keeping  in  the  same  position  with  respect  to  the 
sun,  in  every  part  of  its  orbit :  and  as  no  light  is  suffered  to  pass 
through  the  instrument  except  that  which  goes  through  the 
glasses,  and  there  being  no  light  in  the  room  except  one  candle, 
the  luminous  pictures  are  exhibited  upon  the  dark  shadow  made 
by  the  opake  parts  of  the  instrument,  exceedingly  clear  and  well 
defined  5  the  brilliancy  of  the  comet’s  tail  gradually  diminishing 
towards  its  farther  end. 


Observations — This  contrivance  is  founded  upon  a  property  of 
the  convex  lens  which  does  not  appear  to  be  generally  known  :  it 
will  probably  furnish  a  representation  of  the  figure  of  a  comet 
mere  accurate  and  natural  in  most  respects  than  has  hitherto  been 
obtained.  But  the  name  of  cometarium  is  not  very  appropriaely 
applied  to  the  instrument,  since  it  neither  exhibits  the  relative 
magnitudes  of  the  sun  and  comet,  nor  nearly  the  true  orbit  and 
motion  of  the  latter.  Indeed  there  is  reason  to  apprehend  that 
the  contrivance,  so  far  from  serving  as  a  cometarium  in  its  pre¬ 
sent  state,  cannot  even  be  adapted  successfully  to  any  system  of 
machinery  which  will  correctly  exhibit  the  phenomena  of  the 
solar  system. 


Experiments  on  Bodies  falling  freely .  By  M.  Benzenberg. 

M.  Benzenberg,  professor  of  ^physics  and  astronomy  at  Dus^ 
seldorp,  published,  some  months  ago,  twenty-eight  experiments 
made  with  balls  well  turned  and  polished,  which  were  made  ta 
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fall  from  a  height  of  262  French  feet ;  at  a  medium  they  pro¬ 
duced  five  lines  of  deviation  towards  the  east,  according  to  the 
determination  of  the  plumb  line,  and  the  theory  gives  four  lines 
six  tenths.  These  experiments  were  made  in  the  coal-mines  of 
Schebusch,  and  furnish  additional  proof,  if  it  were  necessary,  of 
the  rotatory  motion  of  the  earth.  The  last  experiments  made  at 
Bologna  by  Mr.  Guglielmini,  gave  nearly  the  same  results. 


j Experiments  and  Observations  upon  the  Contraction  of  Water  by 

Heat  at  low  Temperatures.  By  T.  C.  Hope,  M.  D. — Ed'm. 

Phil.  Trans. 

Water  at  the  point  of  congelation,  and  for  some  degrees  of 
temperature  above  it,1  seems  to  afford  a  very  singular  and  curious 
exception  to  the  general  law  that  bodies  are  expanded  by  heat 
jmd  contracted  by  cold.  The  circumstances  cf  this  remarkable 
anomaly  are  generally  believed  to  be  these  :  When  heat  is  ap¬ 
plied  to  water  ice-cold,  or  at  a  temperature  not  far  distant,  it 
causes  a  diminution  in  the  bulk  of  the  fluid.  The  water  con¬ 
tracts,  and  continues  to  contract,  with  the  augmentation  of  tem¬ 
perature  till  it  reaches  the  40th  or  41st  degree.  Between  this 
point  and  the  42d  or  43d  it  suffers  scarcely  any  perceptible 
change;  but  when  heated  beyond  43°  it  begins  to  expand,  and 
increases  in  volume,  with  every  subsequent  rise  in  temperature. 
The  change  happens  in  a  reverse  order  during  the  abstraction  of 
caloric.  Warm  water,  as  it  cools,  shrinks  as  other  bodies  do  till 
it  arrives  at  43°  or  42°;  when  it  suffers  a  loss  of  two  degrees 
without  any  alteration  of  density.  But  when  farther  cooled,  it 
dilates  continually  as  the  temperature  falls,  till  congelation  actu¬ 
ally  commences. 

Dr.  Hope  sketches  the  history  of  the  discovery  of  this  fact,  and 
briefly  explains  the  experiments  of  Croune,  Hooke,  Slare,  De 
Due,  Blagden,  Rumford,  Dalton,  &c.  previous  to  describing  those 
made  by  himself.  He  has  endeavoured  to  investigate  the  subject 
by  experiments,  freed  from  the  objections  levelled  against  preced¬ 
ing  ones,  and  to  prevent  either  the  changes  of  the  actual  volume 
of  the  water,  or  the  alterations  in  the  magnitude  of  the  instru¬ 
ment,  from  having  any  influence  on  the  result. 

In  his  first  experiment  ice-cold  water  exposed  to  a  warm  at¬ 
mosphere  was  about  a  degree  and  a  half  warmer  in  its  lower  than 
its  upper  parts,  till  the  former  exhibited  a  temperature  of  38°  ; 
after  which  it  was  warmest  at  the  top.  W  hence,  considering  the 
downward  course  of  the  warmer  moleculae  ot  the  fluid  in  the 
former  part  of  the  experiment,  and  its  upward  progress  in  the 
latter  part,  it  is  concluded  that  the  colder  or  upper  fluid  was 
rarer  at  the  temperatures  near  freezing  ;  and  the  warmer,  then 
the  upper,  fluid,  was  rarer  at  the  higher  part  of  the  scale. 

In  the  second  experiment,  with  the  same  cylindrical  glass  jar 
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as  in  the  former  (depth  inches,  diam.  4§),  water  at  53°  was 
every  where  cooled  by  enveloping  the  vessel  with  ice-cold  water. 
It  was  warmest  at  the  top  till  the  temperature  of  42°  3  after 
which  it  was  warmest  by  4°  at  the  lowermost  parts  :  when  the 
same  conclusion  is  deduced  as  in  the  former  experiment. 

In  the  third  experiment  a  tall  glass  jar  nearly  18  inches  high, 
and  of  the  same  internal  diameter  as  the  former,  containing  water 
at  the  temperature  of  50°,  was  cooled  round  its  upper  part  by  ice 
and  salt.  The  temperature  fell  most  rapidly  at  bottom,  till  about 
40°,  where  it  continued  stationary ;  after  which  the  surface  sunk 
to  freezing,  and  congealed.  This  experiment  was  protracted  to 
the  length  of  50  hours,  and  its  general  import  coincided  with  the 
preceding  ones.  As  the  fluid  below  40°  of  temperature  con¬ 
tinued  at  the  top  of  the  vessel,  it  was  not  more  dense  than  that’  at 
40°  :  yet  the  experiment  does  not  shew  that  it  was  more  rare  :  it 
proves  no  more  than  that  the  contraction  ceases  at  40°  j  and  that 
Water  of  32°  is  not  more  dense  than  water  of  the  temperature  of 
3g°  or  40°. 

The  result  of  these  and  some  other  experiments  of  Dr.  Hope, 
evince  the  general  fact  that  heat  causes  ice-cold  water  to  contract 
to  4<T,  and  'afterwards  to  expand ;  and  that  the  greatest  density 
lies  between  and  40  .  They  indicate  the  nature  of  the 

change,  but  not  its  amount ;  and  it  still  remains  to  determine 
whether  the  expansions  and  contractions  be  the  same  at  equal  in¬ 
tervals  from  40.  The  Doctor  is  inclined  to  think  that  the  amount 
of  the  dilation  by  cold  is  inferior  to  that  occasioned  by  heat. 

In  a  long  note  to  this  paper.  Dr.  Hope  assigns  various  reasons 
for  thinking  the  opinion  of  Count  Romford,  that  Hu  ids  cannot 
conduct  heat  from  particle  to  particle,  to  be  inaccurate  j  and  he 
adduces  several  experiments  'in  support  of  the  side  of  the  question 
he  has  taken.  But  as  this  is  a  point  which  we  think  has  been 
pretty  clearly  decided  by  various  other  philosophers,  the  experi¬ 
ments  need  not  be  detailed  here. 

/ 

Observations . — This  paper  does  not  in  our  opinion  throw  any 
very  new  and  important  light  upon  the  subject  tb  which  it  is  de¬ 
voted.  Indeed  the  Doctor’s  confession  that  his  attention  had  not 
been  directed  to  the  inquiry  till  within  three  months  of  the  deli¬ 
vering  his  communication  to  the  Edinburgh  Society,  proves  that 
he  has  deviated  very  widely  from  the  once  respected  rule  of 
Horace,  '  , 

Nomimque  prematur  in  annum  ;  1 

and  it  is  not  to  be  expected  that  such  precipitance  will  ever  enrich 
the  sciences  with  any  valuable  treasures.  The  great  author  of 
the  Novum  Organum  followed  a  plan  which  is  much  more  to  bo 
recommended  to  all  those  who  would  explore  Nature’s  secrets  to 
good  purpose  :  he  not  only  kept  his  work  nine  years,  but  is  said 
to  have  revised  it  carefully  once  every  year  during  that  period. 
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For  our  own  parts  we  look  upon  the  point  of  the  expansion  b y 
cold  from  40°  downwards  to  be  so  completely  determined  with 
respect  to  pure  water,  that  we  shall  never  perOse  any  fresh  expe¬ 
riments  relating  to  it  with  much  eagerness.  We  would  rather 
wish  future  philosophers  to  inquire  whether  this  manner  of 
change  in  density  is  peculiar  to  water ;  or  whether  it  does  not 
extend  to  all  such  fluids  as  expand  by  congelation,  if  not  to  other 
liquids. 


Experiments  on  the  Temperature  of  Water  surrounded  hy  freezing 
Mixtures.  By  J.  Gough,  Esq. -—Phil.  Jour.  No.  52. 

This  very  ingenious  philosopher,  after  perusing  Dr.  Hope’s 
paper  (see  the  preceding  article),  was  induced  to  reason  in  the 
following  manner -When  water  is  exposed  to  a  freezing  mix¬ 
ture,  those  particles  of  it  which  are  in  contact  with  the  sides  of 
the  vessel,  are  soon  reduced  to  a  temperature  lower  than  the 
point  of  congelation  ;  in  consequence  of  this,  they  are  probably 
converted  in  o  minute  icicles,  which  impart  a  quantity  of  caloric 
to  the  surrounding  water  at  the  moment  of  their  formation,  there¬ 
by  preventing  its  temperature  from  sinking  below  32°.  These 
invisible  bodies  afterwards  begin  to  ascend  slowly  on  account  of 
the  diminution  in  their  specific  gravity  *  and  while  they  rise  to¬ 
wards  the  surface  of  the  water,  other  particles  will  approach  the 
sides  of  the  vessel  in  succession,  and  undergo  a  similar  trans¬ 
formation.  This  process  would  evidently  increase  the  volume  of 
water  without  diminishing  its  temperature,  supposing  it  to  be  ice- 
cold  at  the  commencement  of  the  experiment.  This  gradual  in¬ 
crease  of  bulk  will  explain  the  appearances  described  by  Mr. 
Dalton,  who  found  that  thermometers  tilled  with  water  continued 
to  rise  when  exposed  to  freezing  mixtures,  until  the  enclosed 
water  congealed  suddenly,  and  frequently  burst  his  instruments. 
The  reason  why  agitation  accelerated  the  congelation  of  water 
thus  circumstanced  appears  to  be  this : — When  the  invisible 
icicles  become  very  numerous,  the  least  motion  carries  them  in 
crowds  against  the  sides  of  the  vessel  5  where  the  small  quantity 
of  water  contained  amongst  them  crystallizes  immediately,  and 
cements  the  whole  into  a  film  adhering  to  the  inside  of  the  cup. 
This  hypothesis  requires  water  to  be,  as  it  really  is,  a  bad  con¬ 
ductor  of  heat :  Mr.  Gough  examined  its  merits  experimen¬ 
tally. 

In  the  first  experiment  water  at  32°  was  cooled  by  a  surround¬ 
ing  mixture,  and  became  congealed  at  the  sides,  by  agitation,  hav¬ 
ing  never  sunk  below  32°. 

In  the  second  experiment  water  at  58°  was  cooled  by  an  intense 
freezing  mixture.  In  7|  minutes  it  way  brought  to  32°,  at  which 
point  it  remained  stationary  5  minutes  longer.  The  glass  was 
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then  taken  out  of  the  mixture,  and  the  water  being  agitated  lined 
the  upper  part  of  it  for  about  two  thirds  of  its  depth  from  tire 
brim,  with  a  porous  covering  of  ice  ;  but  the  remaining  part  of  it 
was  free  from  all  incrustation. 

Hence  it  is  inferred,  that  water  cannot  be  cooled  and  remain 
fluid  at  temperatures  below  32°,  as  is  generally  supposed.  Also, 
that  the  water  thermometer  must  expand  in  cooling,  in  conse¬ 
quence  of  some  other  cause. 

The  second  experiment  was  repeated  with  striking  circum¬ 
stances  in  a  cup  of  caoutchouc,  whose  capacity  for  caloric  greatly 
exceeds  that  of  glass. 

From  farther  researches,  Mr.  Gough  concludes,  that  water  ex¬ 
pands  by  a  loss  of  temperature  between  4 19  and  32n  ;  or  else, 
that  this  fluid  begins  to  crystallize  at  the  upper  term  ;  in  conse¬ 
quence  of  which  the  lower  term,  or  32°,  is  not,  properly  speak¬ 
ing,  the  commencement  of  congelation,  but  the  point  at  which 
the  crystals  of  water  begin  to  concrete  into  masses  by  aggre¬ 
gation. 


On  the  partial  Fusion  of  Metals  by  the  electric  Discharge  Phil. 

Mag.  No.  $3. 

The  author  of  this  communication  sent  one  on  the  same  sub¬ 
ject  to  the  editor  of  the  Philosophical  Magazine  about  twrelve 
months  ago.  His  present  experiments  fully  establish  the  point, 
that  a  small  quantity  of  accumulated  electricity  operates  in  such 
manner  on  a  plate  of  silver,  or  of  copper,  as  to  produce  evident 
marks  of  fusion  though  the  effect  was  scarcely  visible  on  plates 
of  iron.  These  facts  are  rendered  curious  by  the  consideration 
that  it  requires  a  very  large  battery  to  melt  a  small  wire.  This 
distinction  between  the  effects  of  electric  discharges  upon  plates 
of  metal,  and  upon  wires,  may  open  an  interesting  field  for  future 
observers. 


Observations  on  Mr.  Hawkins's  Patent  for  Improvements  on  musical '*■ 
Instruments .  By  the  Inventor. — -Rep.  of  Arts ,  No.  44. 

i 

These  observations  relate  chiefly  to  the  improvements  which 
constitute  Mr.  Hawkins’s  grand  piano-forte,  and  the  adaptation  of 
the  most  essential  parts  of  them  to  the  common  square  piano,  which 
he  can  sell  at  about  the  usual  prices.  As  wr_e  have  given  a  de¬ 
served  commendation  of  these  inventions  in  our  last  number,  we 
shall  not  transcribe  any  other  part  of  Mr.  Hawkins’s  observations 
than  what  relates  to  the  second,  fourth,  eighth,  ninth,  and  eleventh 
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articles  of  the  specification.  The  patentee  proposes  very  soon  to 
lay  before  the  public  a  new  musical  instrument,  which  he  calls 
the  Claviole,  from  its  being  played  on  with  finger  keys,  and  com¬ 
prehending  all  instruments  of  the  viol  kind  from  the  violin  to  the 
double  bass.  He  completed  and  publicly  exhibited  a  claviole 
about  four  years  since  in  America,  under  the  patent  which  he  pro¬ 
cured  there,  at  the  same  time  the  English  patent  was  taken  out 
by  his  father.  But  an  instrument  on  similar  principles  was  an¬ 
nounced  a  few  months  since  in  France,  by  the  name  of  the 
Orchestrina ,  as  a  new  discovery  $  whether  or  no  it  was  taken 
from  Mr.  Hawkins’s,  is  perhaps  not  easy  to  determine.  That, 
which  he  exhibited  was  considered,  by  musicians,  as  equal  in 
power  to  fifteen  violins,  tenors,  and  basses,  and  yet  was  capable 
of  being  played  soft  enough  for  an  accompaniment  to  the  most 
delicate  lady’s  voice,  by  the  touch  of  the  finger  alone. 

By  rendering  the  gut-strings  of  the  claviole  water-proof,  as  in 
article  second,  the  moisture  of  the  atmosphere  will  have  but  little 
eftect  puon  them  ;  but  by  being  stretched  with  springs  (fourth 
article)  Jiey  will  keep  in  tune  many  months,  perhaps  years. 
Mr.  Hawkins  stretched  forty-five  gut-strings,  of  various  sizes 
and  lengths,  and  tuned  them  with  a  spring  to  each  they  re¬ 
mained  in  good  tune  during  five  months  without  one  breaking,  or 
being  likely  to  break. 

The  claviole  has  been  among  the  desiderata  of  musical  mecha¬ 
nists  for  a  long  time  $  the  principal  thing  wanted  was  an  equiva¬ 
lent  to  the  common  violin  bow,  but  possessing  the  faculty  of  ro¬ 
tation.  Horse-hair  only  was  admissible,  as  being  the  best  known 
substance  to  draw  tone  from  a  gut-string.  .  A  circular  motion  ap¬ 
peared  the  best  calculated  to  produce-  a  continued  sound.  But 
how  to  apply  horse-hair  to  a  wheel,  and  still  to  preserve  all  the 
elasticity  of  the  violin-bow,  seems  not  to  have  been  discovered  till 
about  ten  years  ago,  when  Mr.  Hawkins  contrived  the  method 
described  in  the  ninth  article  of  the  specification,  and  then  made 
a  circular  bow,  which  possessed  all  the  smoothness  and  elasticity 
of  the  violin-bow.  This  he  attached  to  a  violin  ;  and  by  giving 
it  motion,  drew  the  finest  tones  of  which  the  violin  was  capable, 
and  which  were  continued  during  pleasure ;  for  although  the 
inner  surface  of  the  hair  is  polygonic,  and  not  circular,  yet  the 
angles  are  so  very  obtuse  that  the  finest  ear  cannot  discover  their 
passage  over  the  strings. 

**.*  We  hope  Mr.  Hawkins  will  not  be  long  before  he  is  able 
to  exhibit  his  claviole,  for  the  inspection  and  trial  of  the  musical' 
amateurs  nf  this  country.  - 


n & .  iv, — vol,  n. 
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Description  of  a  new  fluid  Microscope.  By  D.  Brewster,  A.M. 

—-Brewster' s  Ferguson,  vol.  ii. 

This  microscope  is  both  in  shape  and  nature  widely  different 
from  the  Bald  microscope  of  Mr.  Stephen  Gray,  described  in  the 
Phil.  Trans.  Nos.  221  and  223.  Its  exterior  appearance  is  much 
like  that  of  the  new  pocket  microscope  invented  by  Messrs.  Jones 
of  Hoiborn,  and  described  in  vol.  ii.  of  Dr.  Hutton’s  Dictionary  : 
there  is  a  vertical  bar  fixed  upon  a  horizontal  pedestal ;  and 
from  the  top  of  this  bar  proceeds  a  horizontal  arm,  which  sup¬ 
ports  a  circular  case  containing  the  lenses  :  below  this  another 
horizontal  arm  slides  up  and  down,  capable  of  adjustment  by 
means  of  a  screw,  and  carrying  the  usual  sliders  to  hold  the  object 
which  it  is  proposed  to  examine  :  and  upon  the  pedestal  is  fixed 
the  frame  of  a  mirror,  which  has  both  an  inclined  and  a  hori¬ 
zontal  motion,  in  order  to  illuminate  any  object  upon  tb*» Hslider. 
The  upper  circular  case  is  hollow,  and  contains  four  or  more 
plano-convex  lenses,  which  are  constituted  each  of  a  drop  of  very- 
pure  and  viscid  turpentine  varnish,  taken  up  by  the  point  of  a 
piece  of  wood,  and  dropped  upon  a  piece  of  very  thin  and  well- 
polished  glass.  The  lenses  thus  formed  may  be  made  of  any  focal 
length  by  taking  up  a  greater  or  a  less  quantity  of  the  fluid.  The 
lower  surface  of  the  glass  having  been  first  smoked  with  a  candle, 
the  black  pigment  immediately  below  the  lenses  is  then  to  be  re¬ 
moved,  so  that  no.,  light  may  pass  but  through  the  lenses.  The 
piece  of  glass  is  then  perforated  at  its  centre,  and  surrounded  by 
a  toothed  wheel,  which,  when  the  wheel  is  put  in  the  upper  cir¬ 
cular  case,  may  be  turned  by  a  common  endless  screw,  so  that 
tlie  fluid  lenses  shall  be  brought  severally  under  an  eye  aperture 
properly  disposed,  and  any  object  be  successively  examined  with 
a  variety  of  magnifying  powers. 

Observation. — Although  the  focal  length  of  these  lenses  will  in¬ 
crease  a  little  after  they  are  formed,  they  may,  notwithstanding. 
Serve  very  well  for  single  microscopes,  if  they  are  preserved  care¬ 
fully  from  the  dust  :  but  as  they  will  not  admit  of  being  intro¬ 
duced  into  compound  microscopes,  without  giving  a  discoloration  , 
to  the  objects  examined,  they  are  not  likely  to  be  much  adopted. 
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Description  of  a  horizontal  Windmill  of , a  new  Construction ,  the 

Principle s  of  which  may  be  applied  to  Water-wheels.  By  Mr . 

John  Jackson. — Rep.  of  Arts,  No.  46,  New  Series. 

In  this  mill  a  stout  vertical  shaft  carries  two  pairs  of  horizontal 
arms  crossing  each  other  at  right  angles,  so  as  to  form  suitable 
supports  for  the  axles  of  four  wheels  carrying  as  many  vanes,  each 
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placed  at  an  equal  distance  from  the  vertical  shaft,  and  at  qua- 
drantal  distances  from  one  to  another.  There  are  9  toothed 
wheels  arranged  in  the  same  horizontal  plane,  and  mutually 
driving  one  another.  The  central  wheel  drives  4  others,  which 
are  called  mean  wheels  ;  and  these  again,  4  others  called  extreme 
wheels  :  the  mean  and  extreme  wheels  are  attached  to  the  arms 
by  their  axles,  and  are  carried  about  with  them  when  in  motion  j 
the  extreme  wheels  are  tixed  to  their  axles,  and  the  vanes  are 
fixed  to  those  axles,  and  consequently  turn  with  them.  These 
vanes  are  posited  with  respect  to  each  other,  in  such  manner  that 
their  planes  make  angles  of  45°,  90°^  135°,  and  180°,  with  some 
variable  plane ;  so  that  while  one  vane  is  completely  exposed  to 
the  wind,  a  second  and  fourth  are  opposed  to  it  obliquely,  and  the 
third  turns  its  end  towards  it,  so  as  to  offer  but  little  resistance. 
Each  of  the  extreme  wheels  has  twice  as  many  teeth  as  the  cen¬ 
tral  wheel  3  of  consequence,  during  one  revolution  of  the  central 
wheel,  each  extreme  wheel  turns  half  round,  and  each  vane  pre¬ 
sents  its  sides  alternately  to  the  wind.  The  centre  wheel  consists 
of  a  drum  or  hollow  shaft,  through  which  the  axle  of  the  wheel 
passes.  A  handle  is  fixed  to  the  lower  extremity  of  the  drum- 
shaft,  by  which  the  centre  wheel  is  occasionally  moved  :  this  arm 
serves  also  as  an  index,  and  communicates  with  a  circle,  repre¬ 
senting  the  horizon,  on  which  are  delineated  the  points  of  the 
compass.  When  the  machine  is  in  motion,  the  index  is  set  and 
fastened  to  that  point  from  which  the  wind  blows,  in  order  to 
adjust  the  position  of  the  vanes  with  respect  to  the  wind.  Any 
motion  of  the  index  to  the  right  or  left  of  this  point,  will  alter  the 
position  of  the  vanes,  and  occasion  a  diminution  of  power  in  the 
machine  3  and  it  is  by  this  index  that  the  machine  is  stopped,  or 
made  to  turn  in  a  contrary  direction  3  a  peculiarity,  when  referred 
to  windmills,  which  exclusively  belongs  to  this  contrivance. 
This  will,  we  trust,  be  found  a  sufficient  explanation  of  the  gene¬ 
ral  plan. 

Observations . — We  do  not  rank  among  the  advocates  for  the 
adoption  of  horizontal  windmills  of  any  kind  3  and  if  we  were, 
we  should  not  be  inclined  to  commend  very  warmly  the  general 
contrivance  just  now  described.  Mr.  Smeaton,  whose  authority 
will  have  great  weight  with  all  practical  engineers,  gave  a  decided 
preference  to  vertical  windmills,  though  he  rated  the  effects  of 
horizontal  ones  much  too  low  when  he  said  they  did  not  exceed 
one  eighth  or  one  tenth  of  the  effects  of  vertical  ones.  Mr.  Jack- 
son's  mill  has,  besides  the  disadvantage  of  being  subjected  to  much 
friction,  the  additional  one  essential  to  most  horizontal  mills  of 
exposing  too  much  resisting  surface  to  the  wind.  The  best  con¬ 
struction  of  a  horizontal  mill,  we  are  acquainted  with,  is  that  of 
Mr.  Beatson,  described  in  vol.  ii.  of  the  Second  Series  of  the  Re¬ 
pertory  of  Arts :  and  it  is  certainly  greatly  preferable  to  the  pro- 
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sent  mill,  though  its  force  at  the  most  favourable  estimate  is  not 
much  more  than  a  fourth  of  the  force  of  a  vertical  mill  having 
equal  vanes.  Although  we  are  by  no  means  disposed  to  charge  Mr. 
Jackson  with  plagiarism,  yet  we  cannot  help  thinking  we  have 
seen  the  description  of  a  mill  much  like  his,  either  in  some  of  the 
early  Philosophical  Transactions,  or  in  M.  Gallon’s  Collection  of 
Machines  approved  by  the  French  Academy  of  Sciences  ;  and  the 
publication  of  a  nearly  similar  invention  long  ago,  without  its 
being  ever  adopted  in  practice,  is  of  itself  a  cogent  proof  of  its 
inefficacy. 


A  Description  of  an  Air-pump  of  a  new  Construction.  By  Mr. 
Elizur  Wright,  Yale  College ,  Newhauen. — Phil.  M 'our. 
No.  49. 


This  air-pump,  the  invention  of  which  was  suggested  by 
&  consideration  of  that  of  the  Rev.  Mr.  Prince,  is,  though  very 
effective,  extremely  simple  in  its  construction.  The  barrel, 
instead  of  being  placed  vertically  as  in  the  usual  construction, 
lies  in  a  horizontal  position  immediately  underneath  the  pump- 
plate,  and  nearly  in  contact  with  it :  and  there  are  two  ducts, 
which  may  be  called  A  and  B,  leading  from  the  pump-plate  into 
the  barrel.  Two  pistons  work  in  this  barrel,  one  entering  at 
each  end  of  it :  of  these,  one  called  the  rod  piston  is  without  a 
valve,  being  a  solid  cylinder  accurately  fitted  to  the  barrel;  its  rod 
is  also  cylindrical,  and  moves  air-tight  in  a  leathern  collar,  'being 
worked  by  a  pinion,  rack,  and  winch.  The  other  piston  is  made 
solid,  like  the  former,  but  is  shorter,  and  is  acted  upon  by  a  spring 
instead  of  a  winch,  whence  it  is  called  the  spring  piston.  The 
ends  of  these  pistons  are  very  carefully  fitted  to  each  other;  so  that 
when  they  are  brought  into  contact  they  will  form  one  uniform 
cylinder  without  any  intervening  vacuity.  The  duct  B  is  con¬ 
tinued  around  the  spring  piston  by  means  of  a  circular  channel 
cut  into  the  inside  of  the  barrel,  in  order  that  the  air  may  escape 
on  all  sides,  and  pass  freely  at  the  duct  when  the  pistons  come  into 
contact.  A  proper  pedestal  serves  for  firmly  fixing  the  pump. 

The  manner  of  operation  is  this  :  Suppose  the  receiver  placed 
over  the  duct  A,  leaving  the  duct  B  open  to  the  external  air,  and 
the  spring  piston  in  such  a  situation  as  to  exclude  the  external  air 
from  the  barrel,  while  the  bar  piston  is  in  contact  with  it.  Then, 
by  moving  the  rod  piston  towards  the  duct  A,  a  vacuum  is  formed 
in  the  barrel :  moving  it  past  that  duct  opens  a  communication 
between  the  receiver  and  the  barrel,  and  the  elasticity  of  the  air 
under  the  receiver  causes  it  to  rush  into  the  barrel  and  fill  it. 
After  this  the  rod  piston  being  returned  towards  the  duct  B, 
drives  before  it  the  air  contained  in  the  barrel,  and  the  air  pushes 
pack  the  spring  piston,  until  it  is  stopped  by  a  shoulder,  properly 
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placed,  at  the  instant  the  two  ends  of  the  pistons  arrive  at  the 
middle  of  the  duct  B.  At  this  period  the  contact  of  the  pistons 
prevents  any  communication  of  the  barrel  with  the  external  air„ 
The  rod  piston  is  again  drawn  back  towards  the  duct  A  j  and  the 
other  piston,  being  urged  by  its  spring,  follows  in  close  contact, 
until  it  is  stopped  by  another  shoulder  meeting  with  the  end  of 
the  barrel,  alter  having  passed  the  duct  B,  and  having  continued 
to  intercept  the  communication  between  the  barrel  and  the  ex¬ 
ternal  air.  From  this  description  of  the  pump  and  manner  of 
working,  it  is  obvious  that,  when  the  pump  is  intended  to  ex¬ 
haust,  the  receiver  must  be  placed  over  the  duct  A,  the  duct  B 
being  left  open  to  the  external  air  5  but  when  it  is  designed  to 
condense,  nothing  more  is  necessary  than  to  shift  the  situation  of 
the  receiver  on  the  plate,  the  duct  B  being  then  covered,  and  A 
left  open  to  the  external  air. 

It  is  recommended  to  have  the  duct  A  made  very  small,  and 
another  barrel  having  similar  pistons  and  ducts,  is  added,  with 
its  rack  placed  above  the  pinion  wheel,  while  the  other  is  below 
it.  The  advantage  of  having  two  barrels  arises  from  the  contrary 
motions  of  their  pistons  ;  for  while  one  augments  the  capacity  of 
the  receiver  by  moving  forward,  the  other  equally  diminishes  it  by 
moving  backward.  Thus  such  an  equilibrium  is  maintained  as 
prevents  any  oscillatory  motion  in  the  mercury  of  the  gage  5  since 
there  is  now  no  fluctuation  of  air  in  the  receiver. 


Observations. — The  air-pumps  of  Smeaton,  Haas,  Prince,  B.us- 
sel,  Cuthbertson,  Sadler,  and  Mendlessohn,  are  too  well  k norm  to 
need  any  description  here.  Each  of  them  possesses  considerable 
advantages  3  but  in  point  of  simplicity,  and  the  comparative  ease 
and  accuracy  of  execution,  we  are  disposed  to  think  this  of  Mr. 
Wright,  preferable  to  any  before  invented.  It  is,  indeed,  re¬ 
markable,  that  so  simple  and  effective  a  contrivance  should  not 
have  been  struck  out  by  several  persons  independently  of  each 
other  :  but  the  circumstance  is  another  proof  of  the  justness  of  the 
remark,  that  the  order  of  nature  and  the  progress  of  discovery  are 
often  diametrically  opposite  ;  for,  while  in  the  operations  of  in¬ 
tellect  we  ngturaliy  proceed  from  the  contemplation  of  simple 
projects  to  more  complex  combinations,  it  is  purely  the  province 
of  an  inventive  genius,  to  strip  a  complex  machine  (however  in¬ 
genious  and  skilful  the  adjustment  and  mutual  adaptation  of  its 
parts)  of  every  cumbersome  and  unessential  appendage,  and  present 
a  result  freed  from  the  chief  sources  of  retardation  and  irregu¬ 
larity. 

Mr.  Wright’s  contrivance,  though  much  to  be  commended,  is, 
notwithstanding,  liable  to  some  disadvantages  5  and  particularly 
that  of  resistance  occasioned  by  the  spring  piston.  Of  this  the 
inventor  was  aware,  and  remarks,  that  this  additional  resistance 
happens  only  at  the  small  interval  while  the  spring  piston  is 
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passing  from  its  natural  situation  to  the  duct  B.  This  need  po£ 
be  more  than  about  four  times  greater  than  that  which  is  requisite 
to  overcome  the  friction  of  the  bar  piston,  and  may  easily  be  pro¬ 
vided  for  by  increasing  the  proportion  between  the  radius  of  the 
pinion  and  that  of  the  winch  handle.  From  the  preceding  de¬ 
scription  of  Mr.  Wright’s  air-pump,  it  is  manifest  that  by  com 
tinning  the  operation  the  air  of  the  receiver  will  be  rarefied  as  far 
as  its  expansive  power  will  permit :  for  in  this  machine  there  are 
no  valves  to  be  forced  open  by  the  elasticity  of  the  air  in  the  .re?- 
ceiver  (a  task  which  it  is  soon  unable  to  accomplish)  5  there  is, 
therefore,  nothing  to  prevent  the  air  from  expanding  to  its  ut¬ 
most  degree.  In  this  respect  it  is  upon  a  par  with  Mr.  Cuth- 
bertson’s  pump  ;  and  as  it  has  the  advantage  in  point  of  simpli¬ 
city,  it  might  probably  be  worked  so  as  to  indicate  a  rarefaction 
exceeding  3000,  the  usual  limit  of  Cuthbertson’s  pump,  as  mea¬ 
sured  by  the  syphon  gage. 

We  may  take  this  opportunity  to  remark,  generally,  that  when 
experiments  require  the  utmost  rarefying  power  of  any  air-pump 
the  receiver  must  not,  as  is  usual,  be  placed  on  leather,  either 
oiled,  or  soaked  in  water.  It  was  long  ago  observed  by  Lord 
Cavendish,  that  water,  whenever  the  pressure  of  the  atmosphere 
upon  it  is  diminished  to  a  certain  degree,  is  immediately  converted 
into  vapour  :  indeed,  many  bodies  emit  this  elastic  fluid  when  the 
pressure  of  the  air  is  much  diminished  ;  and  a  piece  of  leather, 
in  its  ordinary  damp  state,  about  an  inch  square,  or  a  bit  of  green 
or  dry  wood,  will  supply  it  for  a  long  time.  Instead,  then,  of 
using  leather,  let  the  pump  plate  and  the  edge  of  the  receiver  be 
ground  very  flat  and  true,  with  fine  emery,  so  that  no  roughness 
remains.  The  plate  of  the  pump  must  then  be  wiped  quite  clean 
and  dry,  and  the  receiver  rubbed  with  a  warm  cloth  till  it  become 
electrical.  The  receiver  being  then  set  on  the  plate,  smear  hog’s 
lard,  either  alone,  or  mixed  with  a  little  oil  which  has  been  cleared 
of  water  by  boiling,  round  its  outside  edge  5  thus  will  the  pump 
be  made  to  rarefy  its  utmost,  and  what  still  remains  in  the  receiver 
will  be  permanent  air.  If  a  little  of  this  composition  be  thinly 
smeared  on  the  pump  plate,  it  will  prevent  all  risk  of  scratching 
it  with  the  edge  of  the  receiver.  Leather  of  uniform  thickness, 
long  dried  before  a  fire,  and  well  soaked  in  this  composition,  will 
answer  very  well,  and  is  expeditious  when  it  is  necessary  to  shift 
the  receivers  frequently. 

With  respect  to  gages,  it  ought  to  be  remarked,  that  as  it  is 
impossible  to  render  the  pear-gage  as  dry  as  other  parts  of  the 
apparatus,  there  will  be  generally  some  variation  between  this  and 
the  other  gages.  When  it  is  only  intended  to  shew  the  utmost 
power  of  the  pump,  without  intending  to  ascertain  the  quality  of 
the  residuum,  then  indeed  the  receiver  may  be  set  on  wet  leather. 
If,  in  this  state,  the  air  be  rarefied  as  far  as  possible  the  syphon  and 
barometer- gage  will  indicate  a  less,  degree  of  rarefaction  than  in- 
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other  experiments  :  yet,  when  the  air  is  let  in  again,  the  pear- 
gage  will  shew  a  rarefaction  some  thousand  times  greater.  If 
the  true  quality  of  permanent  air  after  exhaustion  be  required, 
the  pear-gage  will  be  nearest  the  truth  :  for,  when  the  air  is 
rarefied  to  a  certain  degree,  the  expansible  fluid  emitted  by  the 
moistened  leather,  fills  the  receiver,  and  forces  out  the  pemia-  J 
nent  air;  the  two  first,  gages  then  indicate  an  exhaustion  which 
relates  to  the  whole  elastic  matter  remaining  in  the  receiver,  viz. 
to  the  expansible  fluid  together  with  the  permanent  air ;  whereas 
the  pear-gage  points  out  the  degree  of  exhaustion,  with  respect 
to  the  permanent  air  alone,  which  remains  in  the  receiver  ;  for, 
by  the  pressure  of  the  air  admitted  into  the  receiver,  the  elastic 
vapour  is  reduced  to  its  former  bulk,  and  is  imperceptible. 

The  importance  of  this  subject  to  philosophical  men  induces 
us  to  hope  for  indulgence  in  making  another  remark.  Although 
the  air-pump  originated  in  Germany,  all  its  improvements,  ex¬ 
cept  this  of  Mr.  Wright’s,  were  made  in  Britain.  Both  the 
pneumatical  and  mechanical  principles  of  Boyle’s  construction 
were  extremely  different,  from  Guericke’s,  and  in  point  of  expe¬ 
dition  and  convenience  much  superior.  The  double  barrel  and 
gage  by  Hawksbee  were  important  improvements.  V ream’s  me¬ 
thod  of  working  both  pistons,  without  an  alternating  motion  of 
the  winch,  was  truly  ingenious  ;  though  it  is  unaccountably  neg¬ 
lected  by  our  instrument-makers.  Smeaton’s  method  of  making 
the  piston  work  in  rarefied  air  made  a  complete  change  in  the 
whole  process.  And  the  improvements  of  Dr.  Daniel  Rutherford 
in  1/79  (essentially  the  same  as  those  of  Cuthbertson),  displayed 
a  correctness  and  ingenuity  which  have  been  little  exceeded,  even 
at  the  present  period. 

.  The  writer  of  the  above  remarks  had  scarcely  finished  them, 
when  it  occurred  to  his  recollection  that  the  principle  adopted  by 
Mr.  Wright  had  been  proposed  in  this  country  some  years  ago, 
though  the  mode  of  construction  in  conformity  with  the  same 
general  method  was  certainly  less  ingenious.  The  air-pump  now 
alluded  to,  was  described,  with  a  diagram,  in  No.  2  of  The 
Student,  a  periodical  work  published  at  Liverpool  in  1798. 
In  the  air-pump  there  proposed,  a  tube  or  cylinder  of  brass  or 
tin  is  to  be  fixed  beneath  a  rectangular  mahogany  board  ;  and  a 
solid  plunger  covered  with  oiled  leather  to  make  it.  air-tight,  has 
a  strong  wire  and  a  handle  at  the  end,  by  which  the  handle  may 
be  pulled  up  or  thrust  down  at  pleasure.  The  pump-plate  of 
brass  or  tin  is  to  be  fixed  at  one  end  of  the  mahogany  frame,  and 
an  orifice  from  the  middle  of  the  plate  communicates  by  a  cylin¬ 
drical  channel  with  the  barrel  (both  horizontal),  in  which  the 
plunger  or  piston  works.  A  stop-cock  is  placed  between  the 
channel  of  communication  and  the  barrel ;  and  is  so  contrived, 
that  when  its  handle  is  placed  to  coincide  with  the  direction  of 
the  barrel,  there  is  a  free  passage  for  the  air  from  the  receiver  to 
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the  barrel j.  while,  when  the  handle  is  placed  transversely  Math 
respect  to  the  barrel,  there  is  a  communication  from  the  barrel 
to  the  external  air  by  a  curved  or  bent  channel,  which  comes  out 
at  the  centre  of  the  bottom  of  the  cock.  In  this  construction  it 
is  evident,  that  when  the  receiver  is  placed  on  the  plate,  the 
pump  maybe  worked  :  thus,  first  place  the  handle  of  the  stop¬ 
cock  in  the  direction  of  the  barrel,  draw  up  the  piston,  and  the 
air  from  the  receiver  will  fill  the  barrel  ;  then  turn  the  handle 
of  the  cock  transversely,  push  the  piston  back,  and  the  barrel 
will  be  emptied  :  again,  place  the  handle  in  the  direction  of  the 
barrel,  and  more  air  will  be  admitted  from  the  receiver  by  draw¬ 
ing  up  the  piston,  and  this  expelled  by  turning  the  cock,  and 
thrusting  back  the  piston  :  thus  may  the  exhaustion  and  rarefac¬ 
tion  be  continued  at  pleasure.  A  reversed  manner  of  operation 
would  manifestly  convert  the  apparatus  into  a  condenser.  The 
inventor  of  this  contrivance  does  not  seem  aware  of  the  disad¬ 
vantages  of  using  moistened  leather,  to  which  we  have  adverted: 
and  lie  might  have  improved  his  construction,  by  causing  springs, 
acted  upon  by  the  handle  of  the  piston  at  each  end  of  its  stroke, 
to  transmit  the  requisite  motion  to  the  cock*  - 


Singular  Method  of  forming  Walls  and  Roofs  of  rural  Buildings  in 

Indostan,  communicated  by  M.  Legoux  de  Flaix. — Bib.  Rhys, 

Econ .  ii.  394. 

The  method  which  the  Indians  have  long  used,  of  forming 
their  buildings,  unites  solidity,  convenience,  and  wholesome¬ 
ness,  to  economy  and  facility  of  execution  :  the  buildings  are  safe 
from  conflagration,  and  will  resist  violent  inundations.  Both 
walls  and  roof  are  of  earth  5  and  to  form  houses  in  this  manner 
the  earth  dug  from  the  foundations  (of  5  or  /  feet  deep)  is 
pounded  fine,  and  mixed  with  coarse  sand  or  gravel  then  it  is 
moistened  with  water  five  or  six  hours  before  it  is  wanted,  and 
in  the  quantity  necessary  for  a  single  day’s  work  alone.  The. 
walls  are  raised  all  together,  from  two  to  four  feet  thick  ;  in  one, 
two,  or  three  courses  in  a  day,  according  to  the  thickness'. 
When  the  walls  are  built  to  the  height  for  the  roof,  proper  open¬ 
ings  are  made  for  the  beams  and  joists  :  the  apertures  necessary 
for  the  doors  and  windows  are,  of  course,  made  while  the  walls 
are  building.  About  the  twelfth  day,  when  the  walls  are  suf¬ 
ficiently  dry,  they  are  enclosed  in  open  work-cases  of  bambou,  at 
two  or  three  feet  distance  from  the  surface  of  the  walls,  and  the 
intervals  filled  with  firewood,  &c.  This  pile  of  combustibles  is 
arranged  in  several  stages  of  three,  four,  or  five  feet  thick,  se¬ 
parated  from  each  other  by  layers  of  earth,  or  half-dried  turf,  of 
from  eight  to  ten  inches  depth  ;  the  upper  stages  are  first  set  on 
fire,  so  that  the  wall  is  baked  through  its  whole  extent  from  top 
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to  bottom.  The  charge  of  the  combustibles  for  each  of  the 
stages  is  so  managed,  that  the  lowest  is  the  greatest,  and  is  di¬ 
minished  for  each  as  it  becomes  nearer  the  top  of  the  wall ;  while 
the  pile  burns  down,  the  fire  of  the  lower  stages  still  acts  on  the 
upper  part  of  the  walls,  for  which  reason  the  upper  stages  are  of 
less  thickness.  The  fire  bakes  the  walls  to  a  thickness  of  from 
six  to  ten  inches,  in  like  manner  as  tiles  are  baked  in  a  kiln. 
And  thus  walls  are  built  in  a  single  piece,  possessing  the  greatest 
solidity  ;  and  have  the  more  strength,  as  there  are  no  joints.  Of 
consequence  they  will  present  the  greatest  possible  resistance  to 
the  impulse  of  winds,  the  attacks  of  floods,  and  the  impetuous 
torrents  of  rain  for  which  that  region  of  the  earth  is  celebrated. 

The  terrace  roofs  of  these  houses  are  made  of  clay  in  three 
layers.  The  first  layer  is  common  clay  mixed  with  an  equal 
quantity  of  ole  (a  species  of  powdered  marl),  and  is  four  or  five 
inches  thick.  The  second  layer  is  only  two  or  three  inches  thick, 
and  consists  of  potter’s  clay.  The  third  layer  is  half  clay,  one 
fourth  brickdust,  and  one  fourth  sand  j  the  mixture  is  worked 
up  in  a  trough  like  mortar,  and  spread  equally  over  the  terrace  to 
the  thickness  of  about  eight  inches. 

Houses  built  thus  cost  about  6  franks  (five  shillings)  for  the 
cubic  fathom,  and  may  be  made  with  many  stories.  One  of 
them,  situated  on  the  banks  of  the  Gemna,  notwithstanding  it  is 
430  years  old,  looks  as  fresh  as  though  it  were  new. 


Account  of  a  Graphomcter  for  measuring  the  Angles  of  Crystals, 
By  Mr.  R.  Bancks,  No.  411,  Strand . — Phil.  Journ.  No.  4p. 

This  is  an  improvement  of  the  well-known  grnphometer  of 
Carangeau,  which  consists  of  a  graduated  semicircle,  and  a  pair 
of  compasses  or  legs,  having  their  centre  in  that  of  the  semicircle, 
but  capable  of  having  their  points  drawn  back,  so  as  to  be  readily 
applied  to  any  small  crystals.  The  arc  of  the  semicircle  is  di¬ 
vided  into  two  quadrants  by  a  hinge,  so  that  one  part  may  be 
turned  back  out  of  the  way  of  any  mineral  which  may  require  to 
be  brought  up  towards  the  centre  for  admeasurement ;  and  the 
same  are  can  afterwards  be  restored  to  its  place,  in  order  to  mea*'' 
sure  the  angle.  Mr.  Bancks  avoids  this  joint  by  making  the  are 
in  the  form  of  a  protractor,  with  a  hollow  centre  and  a  stud, 
both  lying  at  a  suitable  distance  on  that  diameter  which  termi¬ 
nates  the  graduations.  The  compasses  are  made  much  like  pro¬ 
portional  compasses,  and  the  stud,  which  joins  the  two  legs, 
may,  when  requisite,  be  put  into  the  central  hole  of  the  pro¬ 
tractor,  while  the  groove  in  one  of  those  legs  may  slide  upon  the 
stud  on  the  protractor.  Thus  the  crystal  may  have  its  angle  mea¬ 
sured  by  the  detached  compasses,  which,  when  applied  to  the 
graduated  arc,  will  exhibit  the  angle  by  its  graduations. 
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Report  made  to  the  Atlicnee  des  Arts  of  Paris ,  hy  MM.  Rondelet , 
Beauvallet,  and  Duchesne,  on  the  founding  the  Statue  of  Joan 
of  Arc  in  Bronze,  in  a  Way  never  before  used  for  large  Works , 
by  MM.  Rousseau  and  Genon,  under  the  Direction  of  M.  Go  is* 
Statuary. — Mag.  Encyclo.  tome  i. 

This  report  commences  with  a  historic  sketch  of  different  me¬ 
thods  of  founding  statues  formerly  employed,  and  a  view  of  the 
chief  disadvantages  of  the  great  foundery ;  and  reasons  for  be¬ 
lieving  that  M.  Gois’s  method  would  answer  for  the  largest 
works. 

M.  Gois’s  statue  of  Joan  of  Arc,  exhibited  in  1S02,  being  much 
admired,  he  was  employed  to  make  from  it  a  cast  of  bronze  for 
the  city  of  Orleans,  and  in  order  to  save  time  and  expense,  was 
induced  to  have  the  cast  made  in  sand.  The  work  was  under¬ 
taken  for  him  by  M.  Rousseau,  who  had  before  made  a  fine  cast 
from  the  group  of  Graces  by  Germain  Pilon,  and  who  em¬ 
ployed  the  workman  that  had  cast  them.  They  made  use  of  the 
common  sand  of  the  founders,  which  is  argillaceous,  and  always 
keeps  a  little  moist.  After  having  well  raked  it,  separated  all 
the  stones,  and  broken  all  the  lumps  that  could  be  met  with,  they 
filled  with  it  a  case  of  2,20  metres  long,  and  1  metre  broad  at 
the  inside,  and^  1 6  centrimetres  high  ;  the  thickness  of  the  wood 
of  the  case  was  8  centimetres.  The  sand  was  strongly  beaten 
with  a  rammer,  10  centimetres  broad  and  60  long,  and  by  this 
operation  acquired  sufficient  consistence  to  be  raised  along  with 
the  case  without  danger  of  running  out.  After  this  the  statue  was 
placed  upon  the  first  case,  which  is  called  the  false  mould,  because 
it  was  afterwards  to  be  replaced  by  another  :  the  sand  was  stirred 
up  a  little,  to  permit  the  most  prominent  parts  to  enter  it ;  an¬ 
other  case  of  the  same  size  was  then  put  over  the  first,  and  at¬ 
tached  to  it  by  four  iron  points.  The  true  concave  mould  was  then 
begun  by  modelling  each  part  of  the  figure  with  the  same  kind 
of  sand  :  care  was  taken  to  mould  the  parts  which  have  a  large 
and  uniform  surface  in  a  single  piece,  while  the  pieces  were  mul¬ 
tiplied  for  those  portions  of  the  st3tue  which  have  many  sinuo¬ 
sities  and  deep  indentations. 

The  workman  having  finished  the  mouldings  of  the  contours 
of  the  figure,  filled  up  the  empty  spaces  between  them  and  the 
case,  with  sand,  which  he  compressed  together  with  such  solidity 
that  it  appeared  like  baked  earth.  The  same  care  was  taken  with 
each  successive  piece,  to  the  number  of  seven,  which  completing 
the  top  of  the  statue,  the  whole  was  then  reversed  in  order  to 
replace  the  lowest  case,  which,  as  before  mentioned,  was  only 
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a  false  mould  ;  and  then  each  part  at  the  lower  extremity  was 
modelled  in  the  same  manner  as  the  preceding.  The  pieces  of 
the  mould  were  then  cemented  together  with  paste,  and  secured 
by  wires  passing  into  the  cases.  The  mould  being  completed, 
had  only  to  be  dried  till  the  time  of  the  casting.  A  second  mould 
was  made,  but  with  less  care,  to  cast  the  core  j  and  when  finish¬ 
ed,  a  coat  of  modelling  clay  was  applied  to  its  inside,  of  the 
thickness  intended  to  be  given  to  the  bronze  j  and  without  wait¬ 
ing  for  its  drying,  it  was  closed,  and  the  core  cast  into  it,  which 
was^  composed,  as  is  usual,  of  equal  parts  of  plaster  of  Paris  and 
of  brickdust.  Eight  iron  rods  were  laid  so  as  to  project  a  few 
inches  from  the  core,  in  order  to  place  it  in  the  mould  j  the 
pieces  of  the  mould  were  dried  as  well  as  the  core,  and  the  mould 
and  core  were  put  together  ready  for  casting,  and  secured  by 
presses. 

In  casting  by  the  great  foundery,  after  the  model  is  finished 
and  oiled,  -a  mould  is  formed  from  the  statue  in  separate  pieces  : 
a  composition  of  wax  is  applied  to  the  inside  of  the  mould,  of 
the  thickness  intended  for  the  bronze.  The  core  is  cast  in  this 
mould,  and  the  modelling  of  the  wax  finished  by  the  statuary 
after  it  is  taken  out.  After  this  the  true  mould  is  formed  of  ma¬ 
terials  capable  of  supporting  the  heat  and  the  impulse  of  the  me¬ 
tals  ;  to  compose  which  three  sixths  of  earth  are  mixed  with  one 
sixth  of  horse -dung,  and  left  to  rot  in  a  ditch  for  one  winter  ? 
when  this  mixture  is  taken  out,  two  sixths  of  broken  crucibles, 
well  pounded  and  passed  through  a  sieve,  are  added :  the  whole 
is  tempered  with  urine,  and  beat  up  writh  a  stone,  being  then  what 
is  called  potee. 

When  it  is4o  be  used,  water  enough  is  added  to  a  sufficient 
quantity  of  it,  to  make  it  capable  of  being  laid  on  with  a  brush  ; 
forty  coats  of  it  are  then  laid  over  the  wax  successively  (one  coat 
being  dry  before  another  is  laid  on),  which  all  together  form 
a  thickness  of  5  centimetres  (2  inches).  The  mould  is  then  sur¬ 
rounded  with  flat  bands  of  iron,  which  cross  each  other  like  net¬ 
work  j  then,  after  rendering  the  potee  thicker,  by  adding  to  it 
earth  and  hair  that  has  been  well  beaten,  it  is  laid  on  over  the 
former  work  with  the  fingers,  until  the  mould  has  attained  the 
thickness  of  20  centimetres  (8  inches)  below,  and  lfi  (6  inches) 
above  ;  after  which  it  is  surrounded  a  second  time  with  bands  of 
flat  iron. 

After  this  a  wall  is  built  round  it,  the  necessary  passages  for 
they  fire  constructed,  and  the  intervening  spaces  filled  up  with 
broken  bricks  :  the  fire  is  then  kindled  in  the  passages  most  dis¬ 
tant  from  the  figure,  and  is  gradually  increased  for  nine  days,  and 
again  diminished  for  the  same  space  of  time.  On  the  second  day 
tile  wax  begins  to  flow,  and  continues  so  to  do  for  10  or  12  days, 
when  about  half  of  it  is  lost. 

The  fire  being  extinguished,  the  work  is  left  some  days  to 
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cool  ;  then  the  broken  bricks  are  removed,  and  before  the  mould 
is  buried,  a  coat  of  plaster  about  half  an  inch  thick  is  put  over  it, 
which  is  called  the  chemise.  Then  they  proceed  to  enclose  the 
mould  with  earth,  first  taking  care  to  stop  all  the  avenues  through 
which  the  wax  flowed,  and  to  raise  the  pipes  for  the  vents,  and 
for  the  entrance  of  the  fused  metal.  The  earth  used  for  en¬ 
closing  the  mould  should  be  first  skreened,  and  then  laid  on  uni¬ 
formly  in  the  excavation.  After  each  course  is  raised  to  a  thick¬ 
ness  of  30  centimetres  (1  foot),  it  is  beaten  down  till  it  is  reduced 
to  ten.  After  this  there  only  remains  to  build  the  basin  for  the 
reception  of  the  metal,  called  the  echmo. 

As  to  the  statue  of  Joan  of  Arc,  it  wras  all  formed  in  one 
mould,  except  the  skirts,  one  arm,  and  the  plumes  of  the  hel¬ 
met,  which  were  placed  in  a  separate  case.  Every  thing  being 
prepared  for  the  casting,  about  1000  kilogrammes  (32cwt.)  of  the 
metal  w  as  fused,  and  the  cast  made  by  M.  Rousseau  \  it  succeeded 
completely,  for,  on  removing  the  sand,  no  accident  had  hap¬ 
pened,  and  the  statue  required  neither  additions  nor  repairs.  The 
reporters  conclude  with  high  encomiums  on  the  advantages 
of  this  method  of  casting,  and  recommending  medals  to  be  given 
to  MM.  Rousseau  andGenon  by  the  Athenee  des  Arts,  in  testimony 
of  their  merit  3  and,  that  as  the  rules  of  the  society  prevented 
this  recompense  from  being  granted  to  one  of  its  members,  ho¬ 
nourable  mention  should  be  made  of  M.  Gois. 


Description  of  a  secret  Lock  of  nearly  seven  thousand  Combinations . 

By  Mr.  W.  Nicholson. — Phil.  Journ.  No.  51. 

'  Thi  s  ingenious  journalist  has  given  a  concise  disquisition  upon, 
locks,  and  especially  upon  secret  locks,  their  structure,  and  im¬ 
perfections  :  he  enumerates  the  conditions  of  a  perfect  lock  as 
follows :  y 

1.  That  certain  parts  of  the  lock  should  be  variable  in  position 
through  a  great  number  of  combinations,  one  only  of  which  shall 
allow  the  lock  to  be  opened  or  shut. 

2.  That  this  last-mentioned  combination  should  be  variable  at 
the  pleasure  of  the  possessor. 

3.  That  it  shall  not  be  possible,  after  the  lock  is  closed  and 
the  combination  disturbed,  for  any  one,  not  even  the  maker  of 
the  lock,  to  discover  by  any  examination  what  may  be  the  proper 
situations  of  the  parts  required  to  open  the  lock. 

4.  That  trials  of  this  nature  shall  not  be  capable  of  injuring 
the  work. 

5.  That  it  shall  require  no  key. 

6.  And  be  as  easily  opened  in  the  dark  as  in  the  light. 

7-  That  the  opening  and  shutting  should  be  performed  by  n 
process  as  simple  as  that  of  a  common  lock. 

3 


Description  of  a  statical  Lamp.  3  f 

8.  That  it  shall  either  open  without  a  key,  or  with  one,  at 
pleasure. 

g.  That  the  key-hole  be  concealed,  defended,  or  inaccessible. 

10.  That  the  key  may  be  used  by  a  stranger,  without  his 
knowing  or  being  able  to  discover  the  adopted  combination. 

11.  That  the  key  be  capable  of  adjustment  to  ail  the  variations 
of  the  lock,  and  yet  be  simple. 

12.  That  the  lock  should  not  be  liable  to  be  taken  off  and  ex¬ 
amined,  whether  the  receptacle  be  open  or  shut,  except  by  one 
who  knows  the  adopted  combination. 

Mr.  Nicholson  has  deviled  a  lock  which  possesses  the  first  six 
requisites,  and  is  susceptible  of  6o6l  combinations  :  but  as  the 
description  is  rather  too  complex  to  be  clearly  understood  with¬ 
out  diagrams,  we  must  refer  the  reader,  who  wishes  more  atten¬ 
tively  to  consider  this  piece  of  mechanism  ,  to  the  number  of  the 
Philosophical  Journal  specified  at  the  head  of  the  present  article. 


Description  of  a  statical  Lamp ,  which  maintains  a  Supply  of  Oil 

to  the  Burner,  from  a  Receiver  placed  so  low  as  to  occasion  no 

Interception  of  Light.  By  A.  F. — Phil.  Journ.  No.  4 Q. 

This  is  an  overflowing  lamp,  the  upper  part  of  which  contains 
the  usual  apparatus  of  a  lamp,  either  according  to  Argand’s  or 
any  other  construction.  Within  the  vase  or  urn  that  is  to  sup¬ 
port  and  communicate  with  this  apparatus,  is  a  globular  cavity, 
from  the  bottom  of  which  is  a  cylindrical  passage  reaching  nearly 
to  the  bottom  of  the  vase  :  a  hemispherical  solid,  whose  diameter 
nearly  equals  the  interior  diameter  of  the  spherical  vessel,  turns 
upon  a  horizontal  axis  passing  through  the  middle  of  the  vessel, 
and  can  rest  in  part  with  its  fiat  base  upon  the  surface  of  any 
fluid  that  vessel  may  contain,  the  air  being  never  excluded  from 
it.  Let  us  now  suppose  the  specific  gravity  of  this  revolving  solid 
to  be  6,  and  that  as  much  fluid  brine  at  the  specific  gravity  of 
12  is  poured  into  the  vase  as  would  about  half  fill  the  interior 
vessel,  and  that  oil  of  the  specific  gravity  of  9  is  poured  upon  the 
brine;  it  is  manifest,  that  as  the  quant  ity  of  oil  poured  into  the  vase 
increases,  it  will  press  upward  the  brine  through  the  cylindrical 
passage  into  the  sphere  ;  and  that  when  this  sphere  is  half  filled, 
the  oil  will  stand  at  an  elevation  above  its  axis  equal  to  one  half 
more  than  the  height  of  the  dense  fluid  measured  from  its  surface 
where  the  oil  presses  upon  it.  And,  when  this  adjustment  is 
once  made,  by  putting  in  the  proper  quantity  of  dense  fluid,  if 
any  of  the  oil  be  taken  out  or  consumed  by  burning,  the  pres¬ 
sure  will  be  less,  and  the  dense  fluid  will  rise  within  the  vase. 
But  this  rise  will  not  be  attended  with  any  material  depression  in 
the  interior  vessel,  because  the  level  will  be  kept  up  by  the  re¬ 
volving  piece,  and  consequently  the  oil  itself  will  be  prevented 
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from  failing  as  much  as  it  would  have  done  if  this  contrivance  had 
not  been  applied.  > 

The  inVentor  does  not  disguise  the  consideration,  that  as  the 
oil  diminishes,  the  distances  between  the  upper  and  lower  surfaces 
of  the  dense  fluid  must  diminish,  and  a  proportional  difference  or 
subsidence  in  the  surface  of  the  oil  must  take  place.  The  remedy 
he  suggests  is  to  make  the  lower  surface  as  large  as  convenience 
will  allow,  that  its  rise  and  fall  may  be  less. 


Description  of  Mr.  G.  Smart's  improved  Lathe. — Repertory  of 
Arts ,  iff c.  No.  45  j  New  Series. 


Mtt.  Smart,  of  Ordnance  *  Wharf,  Westminster  Bridge,  has 
Occasion  to  manufacture  great  numbers  of  picket  and  tent  poles,- 
and  has  contrived  a  lathe  by  means  of  which,  after  they  are  sawn 
into  an  octagonal  figure,  they  are  with  great  dispatch  turned  info 
smooth  and  straight  cylinders,  all  exactly  of  equal  diameter. 

In  this,  apparatus,  besides  the  usual  puppets  of  a  common 
lathe,  there  is  an  additional  one  fixed  by  a  wedge  under  the  bed, 
to  receive  a  square  sliding  bar,  which  is  advanced  and  withdrawn 
by  a  screw  turned  by  a  winch.  Between  the  two  middle  puppets 
two  slide-bars  of  oak  are  firmly  fixed,  and  are  farther  steadied 
by  three  other  puppets  fixed  by  wedges  ;  these  slide-bars  or 
cheeks  are  for  the  tools  to  slide  upon.  The  mandrill  is  driven 
with  a  velocity  producing  1300  revolutions  per  minute,  by  a 
Wheel  turned  by  two  men  : .  the  inner  end  of  the  mandrill  projects 
some  inches  beyond  its  collar  in  the  second  puppet,  and  has  three 
points  in  the  end  j  one  in  the  centre  nearly  as  long  again  as  the 
other  two,  near  the  circumference,  to  prevent  the  pole  from  slip¬ 
ping.  The  band  which  embraces  the' mandrill  has  a  pulley  pressing 
against  one  part  of  it,  to  prevent  a  speedy  wearing  out  in  conse¬ 
quence  of  two  parts  of  the  band  crossing  one  another. 

There  are  two  cutter-blocks  to  slide  along  the  cheeks,  and  in 
the  middle  of  each  is  a  hole  for  the  revolving  pole  to  pass  through. 
One  of  these  blocks  has  at  one  side  of  the  hole,  and  projecting  a 
little  way  into  it,  a  gouge,  fixed  to  the  block  by  two  screws  at 
the  end,  and  supported  by  a  piece  of  wood.  The  other  tool,  which 
js>  the  follower,  and  is  to  turn  the  pole  smooth,  has  a  hole 
through  it,  surrounded  by  an  iron  plate,  to  strengthen  it  where, 
the  wood  is  cut  away  to  form  an  opening  for  a  common  plane 
iron,  fixed  by  two  screws  on  the  sloping  part  of  the  block,  in 
such  a  position  that  the  iron  is  nearly  a  tangent  to  the  circle  it  is, 
intended  to  cut,  but  stands  inclined  in, an  angle  to  the  axis  of  the, 
cylinder  j  so  that  one  corner  cuts  before  the  other ;  to  assist  this, 
the  edge  of  the  iron  is  whetted  a  little  convex. 

The  wheel  and  lathe  being  put  into  motion,  the  roughing  tool 
is  pushed  along  in  its  block  upon  the  slide-bars,  gouging  the  pole 
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as  it  goes,  in  the  manner  of  a  screw  or  spiral.  When  it  reaches 
the  third  puppet,  the  smoothing-tool  is  pushed  forward  also,  and 
this  leaves  that  part  of  the  pole  over  which  it  has  passed  per¬ 
fectly  smooth  and  cylindrical.  The  lathe  is  then  stopped,  and  by 
an  easy  operation  the  finished  pole  is  removed,  and  another  octa¬ 
gonal  one  put  in  its  place  to  be  planed  as  before. 

Mr.  Smart  has  likewise  an  ingenious  contrivance,  by  which  a 
conical  end  can  very  rapidly  he  turned  to  any  of  the  poles. 

By  this  machine  a  pole  of  yellow  deal,  five  feet  and  a  half  long, 
and  two  inches  diameter,  can  be  turned  from  an  octagonal  prism 
to  a  perfect  cylinder  in  half  a  minute  ;  and  an  ash-pole  of  the 
same  size  in  one  minute.  Two  men  to  turn  the  wheel,  and  one 
to  work  the  tools,  will  turn  600  deal  poles,  of  the  dimensions  just 
specified,  in  twelve  hours. 


Improved  Beam  Compasses.  By  Mr.  Walton.- — Gregory's 

Mechanics,  vol.  ii. 

Mr.  Walton’s  improvement  consists  in  applying  a  •  nonius, 
worked  by  a  micrometer  screw,  to  the  moveable  cursor  upon  the 
beam  ;  by  means  of  which  obvious  additional  apparatus,  distances 
can  be  accurately  measured  with  his  beam  compasses,  to  every 
100th  part  of  an  inch,  or  the  radii  of  the  proposed  arcs  adjusted 
to-equally  minute  variations :  while  in  beam-compasses,  of  the 
common  construction,  distances  can  only  be  ascertained  to  tenths 
of  inches.  The  minutiae  of  the  construction  need  not  be  entered 
upon  in  this  place. 


Description  of  a  Tide-mill  erected  on  the  right  Bank  of  the  Thames 

at  East-Greenwick,  under  the  Directum  0/  Mr.  John  Li.oyd, 

Engineer. — Gregory's  Mechanics ,  vol.  ii. 

Ihis  mill  is  intended  to  grind  corn,  and  works  8  pairs  of  stones, 
ihe  side  of  the  mill-house  parallel  to  the  course  of  the  river 
measures  40  feet  within  ;  and  as  the  whole  of  this  may  be  opened 
to  the  river  by  sluice-gates,  which  are  carried  down  to  the  low- 
Water  mark  in  the  river,  there  is  a  40  feet  water-way  to  the  mill : 
through  this  water-way  the  water  passes  during  the  rising  tide 
into  a  large  reservoir,  which  occupies  about  4  acres  of  land  ;  and 
beyond  this  reservoir  is  a  smaller  one,  in  which  water  is  kept,  for 
the  purpose  of  being  let  out  occasionally  at  low  water  to  cleanse 
the  whole  works  from  mud  and  sediment,  which  would  other¬ 
wise  in  time  clog  the  machinery.  The  water-wheel  has  its  axle 
in  a  position  parallel  fo  the  side  of  the  river,  that  is,  parallel  to  the 
sluice-gates  which  admit  water  from  the  river  5  the  length  of  this 
wheel  is  36  feet,  its  diameter  1 1  feet,  and  its  number  of  float- 
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boards  32.  These  boards  do  not  each  run  on  in  one  plane  from 
one  end  of  the  wheel  to  the  other  5  but  the  whole  length  of  the 
wheel  is  divided  into  four  equal  portions,  and  the  parts  of  the 
float-boards  belonging  to  each  of  these  portions  fall  gradually  one 
lov  /er  than  another,  each  by  one  fourth  of  the  distance  from  one 
board  to  another,  measuring  on  the  circumference  of  the  wheel. 
This  contrivance  is  intended  to  equalize  the  action  of  the  water 
upon  the  wheel,  and  prevent  its  moving  by  jolts.  The  wheel, 
with  its  incumbent  apparatus,  weighs  about  20  tons  5  the  whole 
of  which  is  raised  by  the  impulse  of  the  flowing  tide  when  admit¬ 
ted  through  the  sluice-gates :  it  is  placed  in  the  middle  of  the 
water-way,  leaving  a  passage  on  each  side  of  about  6  feet  for  the 
water  to  pass  into  the  reservoir,  besides  that  which  in  its  motion 
turns  the  wheel  round.  Soon  after  the  tide  has  risen  to  the 
highest  (which  at  this  mill  is  often  20  feet  above  the  low- water 
mark),  the  water  is  permitted  to  run  back  again  from  the  re¬ 
servoir  into  the  river  5  and  by  this  means  it  gives  a  rotatory  mo¬ 
tion  to  the  water-wheel  in  a  contrary  direction  to  that with  which 
it  moved  when  impelled  by  the  rising  tide  :  the  contrivance  by 
which  the  wheel  is  raised  and  depressed,  and  that  by  which  the 
whole  interior  motions  of  the  mill  are  preserved  in  the  same  di¬ 
rection,  although  that  in  which  the  water-wheel  moves  is 
changed,  are  truly  ingenious.  A  vertical  shaft  carries  two  equal 
wrallower- wheels,  which  are  so  situated  on  the  shaft,  that  one  or 
other  of  them  may,  as  occasion  requires,  be  brought  to  be  driven 
by  the  first  cog-wheel  which  is  upon  the  same  axis  as  the  water¬ 
wheel  5  and  thus  the  first  wheel  acting  upon  the  wallower-w  heels 
at  points  diametrically  opposite,  will  (according  to  what  has  been 
remarked  at  pp.  41,  42,  of  our  first  volume),  although  its  own 
motion  is  reversed,  communicate  the  rotatory  motion  to.  the  ver¬ 
tical  shaft  always  in  the  same  direction.  The  apparatus  by 
which  the*  respective  wallower-wheels  are  thrown  in  and  out  of 
geer,  though  very  judicious,  cannot  be  distinctly  explained  with¬ 
out  a  diagram. 

When  the  tide  is  flowing,  after  the  mill  has  stopped  a  suf¬ 
ficient  time  to  gain. a  moderate  head  of  water,  the  fluid  is  suffered 
to  enter  and  fall  upon  the  wheel  by  a  sluice,  and  the  tail-w  ater  to 
run  out  by  a  lower  slui.ee. on  the  other  side  of  the  wheel.  The  hy¬ 
drostatic  pressure  of  the  head  of  water  acting  against  the  bottom 
of  the  wheel-frame,  and, .at  the  same  time  acting  between  two 
folding  gates  (forming  together  a  hollow  wedge  of  variable  mag¬ 
nitude),  thus;  converts  them  into  very  large  hydrostatic  bellows, 
buoys  up  the  wheel  and  frame  (though  weighing,  as  before  ob¬ 
served,  nearly  20  tons),  and  makes  them  gradually  to  rise  higher 
and  higher,  so  that  the  wheel  is  never,  as  the  workmen  express  it, 
drowned  in  the  flowing  ,water  5  nor  can  the  water  escape  under 
the  wheel-frame,  being  prevented  by  the  folding-gates,  which 
pass  from  one  end  to  the  other  of  the  wheel.  In  this  way  the 


Description  of  a  Tide-mill.  41 

wheel  and  frame  are  buoyed  up  by  a  head  of  4  feet  j  and  the  mill 
works  with  a  head  of  5  or  5~  feet.  f 

When  the  tide  is  ebbing,  and  the  water  from  the  reservok. 

running  back  again  into  the  river,  it  might  be  expected,  that  in 
consequence  of  the  gradual  subsiding  of  the  prater,  the  water¬ 
wheel  should  as  gradually  lower  :  but  lest  any  of  the  water  con¬ 
fined  between  the  wheel-frame  and  the  folding-gates  should  pre¬ 
vent  this,  there  are  strong  rackworks  of  cast-iron,  by  which  the 
wheel  can  be  either  suspended  at  any  altitude,  or  gradually  let 

down,  so  as  to  give  the  water  returning  from  the  reservoir  an  ad¬ 

vantageous  head  upon  the  wheel :  the  sluices  now  open  and  shat 
are  posited  in  opposite  situations  to  those  for  similar  purposes 
when  the  water  runs  the  contrary  way.  The  upper  surface  of  the 
wheel-frame  is  quadrangular  ;  and  at  each  angle  is  a  strong  cast- 
iron  bar,  which  slides  up  and  down  in  a  proper  groove,  that  admits 
of  tiie  vertical  motion,  but  prevents  all  such  lateral  deviation  as 
might  be  occasioned  by  the  impulsion  of  the  stream. 

At  each  end  of  the  water-wheel  there  is  a  vertical  shaft  with 
walk)  vers  and  a  first  cog-wheel  ;  and  each  of  these  vertical  shafts 
turns  a  large  horizontal  wheel  at  a  suitable  distance  above  the 
wallowers,  while  each  horizontal  wheel  drives  4  equal  pinions 
placed  at  equal  or  quadrantal  distances  on  its  periphery,  each 
pinion  having  a  vertical  spindle,  on  the  upper  part  of  which  the 
upper  mill -stone  of  its  respective  pair  is  fixed  :  other  wheels 
driven  by  one  or  other  of  these  pinions,  giving  motion  to  the 
bolting  and  dressing  machines,  and  different  subordinate  parts  of 
the  mill.  , 

Although  the  yertical  shaft  at  each  end  of  the  water-wheel 
rises  and  falls  with  that  wheel,  yet  the  large  horizontal  wheel 
turning  with  such  shaft  does  not  likewise  rise  and  fail,  but  re¬ 
mains  always  in  the  same  horizontal  plane,  and  in  contact  with 
the  four  pinions  it  drives  :  the  contrivance  for  this  purpose  is  very 
simple,  but  very  efficacious  ;  each  great  horizontal .  wheel  has  a 
nave  which  runs  upon  friction  rollers,  has  a  square  aperture 
passing  through  it  vertically,  just  large  enough  to  allow  the  up¬ 
right  shaft  to  slide  freely  up  and  down  in  it,  but  not  to  turn  round 
without  communicating  its  rotatory  motion  to  the  wheel:  thus 
the  weight  of  the  wheel  causes  it  to  press  upon  the  friction- 
rollers,  and  retain  the  same  horizontal  plane  ;  and  the  action  of 
the  angles  of  the  vertical  shaft  upon  the  corresponding  parts  of 
the  square  orifice  causes  it  to  partake  of  the  rotatory  motion,  such 
motion  being  always  in  one  direction  in  consequence  of  the  con¬ 
trivance  by  which  one  or  other  of  the  wallowers  is  brought  into 
contact  with  the  opposite  points  of  the  first  cog-wheel. 

Several  of  the  subordinate  parts  of  this  mill  are  admirably  con¬ 
structed,  but  not  in  a  manner  peculiar  to  tide-mills j  they  need 
not,  therefore,  be  described  here. 

Q 
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Observations. — The  erection  of  a  tide-mill  within  (5  miles  of 
the  metropolis,  possessing  sufficient  power  to  work  8  pairs  of 
stones  for  nearly  20  hours  in  every  24,  is  a  subject  of  too  much 
importance  to  be  passed  over  silently.  Considering  the  many 
advantages  likely  to  result  from  the  erection  of  tide-mills  on  the 
banks  of  such  rivers  as  the  Thames,  the  Humber,  the  Severn,  &c. 
we  have  thought  it  right  to  insert  the  preceding  account,  as  it 
may  convey  useful  suggestions  to  our  mechanical  readers.  The 
limits  to  which  the  several  articles  in  this  work  are  necessarily 
confined,  will  not  allow  of  our  minutely  explaining  the  different 
modes  of  constructing  and  placing  water-wheels  for  tide-mills ; 
yet,  as  the  subject,  besides  being  interesting,  is,  to  a  great  extent, 
novel,  we  beg  to  refer  to  Mr.  Gregory's  Mechanics,  lately  pub¬ 
lished,  not  merely  as  the  only  English  work,  in  which  tide-mills 
are  copiously  described,  but  as  the  only  one,  we  believe,  in  which 
they  are  described  at  all. 


Description  of  a  new  Parallel  Ruler ,  exempt  from  lateral  Deviation ; 
invented  by  Mr.  J.  W.  Boswell. — Phil.  Jour .  No.  52. 

In  this  communication  Mr.  Boswell  states  in  some  prefatory 
observations,  the  inconveniences  arising  from  the  lateral  deviation 
of  the  common  parallel  ruler,  and  the  causes  of  inaccuracy  or  want 
of  convenience  in  the  various  parallel  rulers  hitherto  contrived  to 
operate  without  such  deviation.  A  small  addition  or  modification 
of  an  instrument,  however,  sometimes  renders  its  effects  essen¬ 
tially  different  5  and  of  this  Mr.  Boswell’s  present  contrivance  is 
an  instance. 

This  instrument  for  drawing  parallel  lines  without  side  devi- 
atibn,  is  formed  of  three  rules  laid  parallel  to  each  other,  con¬ 
nected  by  two  pair  of  moveable  pieces,  all  of  equal  length,  and 
parallel  to  each  other  ;  these  pieces,  where  they  meet  on  the 
middle  ruler,  have  their  extremities  formed  into  portions  of 
toothed  wheels,  which  lock  into  each  other  :  the  effect  of  these 
segments  of  wheels  thus  acting  in  each  other,  is,  that  all  the 
lateral  motion  is  transferred  to  the  middle  ruler,  while  ihe  ex¬ 
ternal  ones  move  only  in  an  opposite  direction,  retaining  their 
fiducial  edges  always  parallel  to  each  other. 

This  instrument  will  not  be  liable  to  the  incorrectness  of  the 
pthers  Mr.  Boswell  describes  for  the  following  reasons  :  1st,  The 
tqothed  segjnents  being  no  way  concerned  im  producing  the  pa¬ 
rallelism  of  the  instrument,  its  accuracy  in  that  respect  cannot  be 
at  all  affected  by  any  trifling  incorrectness  of  formation  in  their 
parts.  2d,  All  the  connecting  pieces  being  of  equal  length,  can 
be  formed  accurately  with  more  certainty.  3d,  The  passing  of 
the  connecting  pieces  from  the  same  extremities  of  the  external 
rulers  gives  them  a  steady  support. 
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To  prevent  friction  on  the  paper  by  the  lateral  motion  of  th^ 
middle  ruler,  it  should  be  made  a  little  thinner  than  the  others. 

The  novelty  of  this  instrument,  it  will  be  seen,  consists  merely 
in  the  application  of  the  segments  of  the  toothed  wheels  at  the 
contiguous  ends  of  the  connecting  pieces.  In  consequence  of 
this  small  addition,  however,  Mr.  Boswell’s  parallel  ruler  effectu¬ 
ally  prevents  the  side  deviation  which  is  produced  in  the  external 
part  of  the  common  triple  ruler. 


The  Syphon  applied  to  the  IVorm-tub  as  a  Refrigerator.  By  Mr, 
Alex.  Johnston. — Phil.  Mag.  No. 93. 

Mr,  Johnston’s  is  a  plan  for  conveying  water  in  any  quantity 
to  a  worm-tub  of  the  largest  dimensions,  if  perfectly  air-tight. 
The  feed-pipe  enters  the  bottom  of  the  tub  vertically,  while  the 
hot  water  or  waste-pipe  branches  out  from  a  side  orifice  near  tbe 
top,  and  is  soon  turned  to  proceed  vertically  downwards,  until  its 
lower  end  is  about  2  feet  below  the  bottom  of  the  feed-pipe  ;  both 
the  pipes  have  cocks  near  their  lower  ends. 

When  work  is  commenced  the  cocks  must  be  shut,  and  the  tub 
filled  through  a  hole  at  top ;  when  full,  the  hole  at  top  must  be 
stopped,  and  the  cocks  both  opened  together  :  the  water  will  then 
commence  running,  and  continue  as  long  as  the  supply  holds 
good  ■,  the  apparatus  acting  entirely  upon  the  principle  of  the 
syphon. 


Account  of  the  Art  and  Instruments  used  for  boring  and  blasting 
Rocks.  By  G.  C.  of  Bristol. — Phil.  Jour.  No.  52. 

This  correspondent  gives  a  description  of  the  tools  and  of  the 
art,  as  now  practised  at  the  village  of  Shipham,  in  Somersetshire  ; 
where  the  inhabitants  mine  after  lead  ore,  calamine,  and  ochre, 
chiefly  in  a  limestone  rock. 

The  tools  used  are, — 1st,  A  round  bar  of  iron,  levelled  off  at 
one  end;  length  18  inches,  diameter  \  an  inch.  2d,  A  similar 
bar  of  24  inches  long,  to  follow  when  the  hole  in  the  stone  is 
about  12  inches  deep.  3d,  A  rod,  with  a  loop  for  the  finger,  25 
inches  long ;  at  the  bottom  of  which  is  a  round  flat  piece  of  iroti, 
to  draw  out  the  pounded  stone  occasionally.  4th,  A  pricker,  24 
inches  long  (with  a  loop  also),  used  to  preserve  a  passage  to  insert 
the  priming  straw  while  the  hole  is  rammed  or  stemmed  with— 
5th,  An  iron  rammer  20  inches  long,  and  w'hich  about  6  inches 
from  the  end  is  formed  into  a  conical  groove,  very  open  at  bottom, 
in  order  to  enable  the  miner  to  ram  round  the  pricker,  as  well  as 
that  by  its  sharpness  at  the  end,  it  may  the  easier  break  to  dust  the 
pieces  of  spar  dropped  in  as  fast  as  wanted.  6thly,  A  hammer 
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with  a  handle  and  strap  about  5  inches  long  ;  the  iron  head 
weighing  from  4  to  7  lbs.  according  to  the  strength  of  the 
operator. 

The  work  is  performed  wet,  by  pouring  water  occasionally  into 
the  hole.  At  every  stroke  of  the  hammer  the  miner  turns  his 
chisel,  by  which  means  .he  works  the  bottom  of  the  mine  in  a  re¬ 
gular  circle,  and  is  enabled  to  keep  his  perforation  true.  When 
arrived  at  the  depth  of  18  or  19  inches,  he  cleans,  and,  as  well  as 
he  can,  dries  his  mine ,  then  inserts  his  charge  of  gunpowder, 
amounting  often  to  an  ounce,  which  is  more  than  is  necessary. 
The  pricker  is  put  down  in  the  hole  close  to  the  side,  and  small 
pieces  of  spar  are  dropped  in,  which  are  first  slightly  rammed,  and 
afterwards  more  firmly.  The  hole  being  full,  the  pricker  is 
drawn,  and  a  wheat  straw  filled  with  gunpowder  is  put  down  in¬ 
stead  of  it.  This  straw  must  be  at  least  19  inches  long  for  a  hole 
of  18,  and  shaved  away  at  the  bottom,  but  of  course  not  cut 
.open. 

Fire  is  given  by  touchwood,  which  occasions  loss  of  time  when 
it  fails  ;  and  danger,  on  the  contrary,  if  it  communicates  too 
rapidly.  To  remedy  these  evils,  the  author  of  the  present  com¬ 
munication  has  tried  successively  the  German  fungus  or  amadou, 
which  is  steadier  and  more  certain  than  touchwood.  The  straw 
may  be  thrust  through  a  hole  in  this  fungus,  which  burns  slowly, 
but  with  certainty,  and  is  not  blown  out  by  the  wind. 

This  German  match  is  merely  the  fungus  of  the  ash-tree,  ma¬ 
cerated  and  hammered  until  it  becomes  as  flexible  as  a  piece  of 
buff-leather  j  and  has  obtained  its  name  from  its  general  use 
on  the  Upper  Rhine,  where,  by  its  means,  habitual  smokers 
of  tobacco  can  light  their  pipes  in  the  open  air,  whatever  may  be 
the  weather  :  and  as  a  piece  which  scarcely  weighs  four  grains, 
is  sufficient  to  light  the  largest  mines  without  danger,  while  the- 
article  is  by  no  means  dear,  and  always'  safe,  inextinguishable,  and 
regular  in  its  burning,  nothing  can  be  more  useful  to  the  prac¬ 
tical  miner. 

Stemming  with  loose  sand,  which  has  been  lately  recom¬ 
mended  in  a  Dublin  paper,  will  not,  it  is  though,  succeed  in 
mines  upon  a  large  scale.  .  . 


A  Memoir  on  taking  the  Levels  of  the  ivhole  Surface  of  France -. 

By  P.  S.  Girard,  Chief  Engineer  of  Bridges  a?id  Highways. — 

Jour,  des  Mines ,  vol.  xvii. 

*  ■ ,  4* *  * 

The  method  by  which  geographers  determine  the  position  of  a 
place  on  the  surface  of  the  earth,  is  by  ascertaining  the  conjunc¬ 
tion  of  two  rectangular  co-ordinates  j  one  of  which  is  the  arc 
"of  the  meridian  comprised  between  that  place  and  the  equator ; 
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and  the  other,  an  arc  of  the  circle  parallel  to  the  equator,  com¬ 
prised  between  the  place  and  any  assigned  meridian  ;  or,  in  other 
words,  the  position  of  a  place  is  determined  by  ascertaining  its 
latitude  and  longitude.  But  this  method,  it  is  manifest,  takes  no 
account  of  the  deviations  of  the  surface  from  the  spherical  or  the 
spheroidal  form :  so  that  the  position  of  any  place  depends  ia 
reality,  on  a  third  co-ordinate,  which  is  supposed  to  be  drawn 
perpendicular  to  the  point  of  intersection  of  the  two  others. 

The  memoir  of  M.  Girard  is  intended  to  recommend  the  level 
of  the  sea,  as  a  proper  surface  from  whence  to  measure  the  third 
co-ordinates  j  and  to  give  directions  for  the  ascertaining  of  the 
vertical  elevations  of  places  above  the  sea  to  be  annexed  to  their 
latitude  and  longitude.  He  proposes  that,  first,  the  levels  of  the 
five  great  rivers  of  France  should  be  taken,  as  a  basis  for  the 
operations ;  then  the  levels  of  the  streams  which  supply  those 
rivers  •,  and  that,  in  order  to  save  expense  to  the  French  nation, 
the  engineers  of  bridges  and  highways  should  be  employed  in  the 
work.  Processes  like  those  suggested  by  this  writer  would  cer¬ 
tainly,  if  generally  adopted,  add  much  to  our  knowledge  of  the 
natural  geography  of  countries  5  but  as  his  particular  directions  are 
applicable  to  France  alone,  we  shall  not  detail  them  at  length. 


Observations. — We  have  the  authority  of  at  least  two  writers 
of  the  present  day  (viz.  Mr.  Gregory,  Mechanics,  vol.  i.  p.  4Q2, 
and  M.  Hauy,  in  his  elegant  and  useful  Traite  elementaire  dc 
Physique,  tom.  i.  p.  241),  for  affirming  that  the  notion  of  de¬ 
termining  the  position  of  places  by  three  rectangular  co-ordinates 
is  originally  due  to  that  distinguished  philosopher  M.  Laplace. 
And  it  appears  that  M.  Girard’s  memoir  is  little  else  than  a  di¬ 
lated  representation  of  Laplace’s  directions,  with  this  exception, 
that  the  barometrical  observations  recommended  by  Laplace 
are  not  at  all  noticed  in  the  subsequent  precepts.  It  is,  we  think, 
not  a  little  singular  that  M.  Girard,  himself  an  author  of  some 
eminence  (see  his  curious  work  on  the  Resistance  of  Solids), 
should  avoid  ascribing  the  prior  suggestion  of  this  method  to  his 
truly  learned  countryman  :  the  honour  of  the  invention  -of  a 
method  so  remarkably  obvious,  would  scarcely,  we  should  have 
thought,  have  tempted  a  person  of  less  merit  than  M.  Girard  t& 
suppress  an  acknowledgment  intentionally. 
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On  the  Making  of  Wine,  By  M.  P.  Dispan.*— Ann.  de  Chinu 

No.  168,  tome  56. 

The  phenomena  which  take  place  in  the  ripening  of  grapes  are 
fiVst  examined  by  the  author. 

From  the  very  first  the  grapes  are  acid  ;  their  acidity  increases 
as  they  grow  $  but  during  the  ripening  it  decreases.  The  juice 
of  green  grapes  required of  potash  to  saturate  it ;  that  of  ripe 
grapes  only  required  And  again,  the  juice  of  10  green 

grapes  required  SO  drops  of  a  solution  of  potash,  while  10  others, 
nearly  ripe  and  much  larger,  required  only  17- 

The  acids  also  vary  according  to  the  kinds  of  grapes  which  are 
examined.  The  juice  of  10  grapes,  called  at  Toulouse  Bouis-' 
selets,  perfectly  ripe,  required  8  drops  of  the  solution  of  potash  ; 
while  10  grapes  of  the  kind  called  Mausac  took  only  8.  Both 
the  juices  were  of  equal  strength  according  to  the  hydrometer. 
The  acids  thus  present  in  the  juice  of  grapes  are  the  tartarous 
and  the  malic  $  to  which  is  to  be  added,  the  acidulous  tartarite  of 
potash. 

The  superior  specific  gravity  of  must  above  water  is  usually 
attributed  to  the  sugar  it  contains,  and  the  strength  of  the  future 
wine  is  calculated  upon  this  idea.  An  hydrometer  is  used  to  de¬ 
termine  the  specific  gravity  of  the  must,  and  M.  Dispan  found  by 
experiments  that  each  degree  of  this  instrument  corresponded  to 
the  addition  of  part  of  sugar  to  the  water.  He  also  found  that 
the  juice  of  grapes,  expressed  as  soon  as  it  could  be  obtained  from 
them,  shewed  4U  :  he  thinks  that  it  is  impossible  that  this  juice 
could  contain  -fa  of  sugar ;  at  the  same  time,  however,  it  doubt¬ 
less  contains  some  portion,  for  it  began  to  ferment ;  it  is  there¬ 
fore  probable  that  the  acids  have  some  share  in  augmenting  the 
specific  gravity  of  the  liquor.  On  the  3/th  Thennidor,  year  xi. 
he  began  a  series  of  experiments  on  the  specific  gravity  of  the 
juice  of  grapes  ;  at  that  early  period  the  juice  was  with  difficulty 
expressed.  Examined  by  the  hydrometer  it  marked  4° 
the  21.  —  —  —  —  —  3°| 

24.  —  —  —  —  —  4° 

30.  —  —  —  —  —  3°! 
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the  3.  Fructidor :  examined  by  the  hydrometer  it  marked  3C|; 


5.  (the  grapes  began  to  turn  red) 

— 

— 

4°l 

6.  — .  — -  — 

— — 

— 

6Qi 

8.  —  —  — 

— . 

— — 

11.  —  —  — 

— 

— 

7» 

13.  (the  grapes  quite  black)  — 

— 

— 

8° 

18.  —  —  — 

— 

— 

9°i 

23.  —  —  — 

— 

9ci  to 

io°§ 

2Q  (the  better  kind  of  grapes) 

— 

10p 

np! 

(a  bad  sort,  but  a  great  bearer) 

— 

— 

8° 

2.  complementary  day 

(different  kinds)  — 

llQl 
x  A  4 

12pi 

13° 

(another  bad  sort)  - — 

' - 

6.  (different  kinds)  — 

HOI 

1 A  4 

1  ICl 

1  1  4 

11.  Vendemaire  —  — 

• - 

— 

12p| 

12.  The  vintage  took  place. 

The  strongest  must  examined  was  13°,  which  answers  to  some¬ 
thing  more  than  of  sugar,  and  agrees  very  well  with  the  quan¬ 
tity  of  brandy  which  is  made  from  the  wine  *.  and  although  the 
specific  gravity  may  not  entirely  depend  on  the  quantity  of  the 
sugar,  yet  it  is  probable  that  they  are  proportional  to  one  another. 
Different  kinds  of  grapes,  equally  ripe  to  the  taste,  gave  very 
different  musts,  from  Sp|  to  li°|  j  and  the  juice  of  the  bousselet 
grape,  and  of  the  mausac,  which,  as  is  above  stated,  contained 
different  quantities  of  acids,  appeared  of  equal  strength  by  the  hy¬ 
drometer,  viz.  11° j-.  It  would  therefore  be  proper  to  examine 
the  juice  of  the  several  kinds  of  grapes  in  the  vineyard  when  ripe, 
and  to  replace  the  poorer  kinds  by  those  which  gave  a  richer 
must.  As  all  the  grapes  in  a  vineyard  are  expressed  together, 
the  must  is  of  a  greater  specific  -gravity  as  the  better  kinds  of 
grapes  abound.  The  mean  specific  gravity  at  Flourens  was  10°, 
at  Cugny  it  was  11°,  and  agreeably  to  this  difference,  the  wine 
of  Cugny  is  esteemed  superior  to  the  other. 

It  is  also  of  consequence  that  the  farmer  should  diminish  as 
far  as  possible  the  quantity  of  unripe  grapes  j  by  endeavouring  to 
get  them  to  ripen  all  at  one  time,  and  by  putting  off  the  vintage 
as  long  as  he  can.  The  juice  of  the  unripe  grapes  does,  not  form 
wine,  and  is  furthermore  a  certain  agent  in  its  destruction. 

White  wine  is  very  different  from  red.  The  white  ferments 
without  throwing  down  a  sediment,  or  at  least  without  yielding 
a  thick  one,  and  also  in  small  quantities.  Hence  the  fermenta¬ 
tion  is  slow  and  imperfect,  some  sugar  remains  unfermented,  but 
the  sweetness  thus  produced  is  relieved  by  the  carbonic  acid 
which  is  retained  in  the  liquor  ;  and  still  more  by  the  fixed  acids. 
At  last,  however,  the  fermentation  is  finished,  the  carbonic  acid 
exhales,  and  leaves  the  wine  flat,  the  fixed  acids  are  changed 
into  the  acetous,  and  the  wine  turns  sour.  These  inconveniences 
are  not  much  felt,  because  the  white  wine  is  usually  drank  while 
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new  and  upon  the  spot  3  but  M.  Dispan  found  that  they  might 
be  avoided,  and  that  a  very  agreeable  white  wine  might  be  made 
by  well  managing  the  carbonic  acid,  excluding  the  air,  and  mo¬ 
derating  the  fermentation. 

To  acquire  a  more  perfect  knowledge  of  fermentation*  M. 
Dispan  made  experiments  on  the  juice  expressed  from  grapes  at 
different  periods,  observing  to  filter  the  juice,  and  to  ferment  it 
in  vessels  of  white  glass. 

The  first  juice  that  can  be  obtained  from  the  grape  is  of  3°| 
or  4°  j  exposed  to  the  sun,  it  slowly  ferments,  and  the  liquor 
loses  1°  3  the  fermentation  then  ceases.  Sugar  added  to  it  renews 
it  for  some  time. 

This  juice  is  turbid  and  colourless  w?hen  expressed,  but  it  very 
quickly  deposits  a  sediment,  and  turns  of  a  fine  amber  colour. 
The  sediment  changes  equally  fast  from  green  to  a  reddish  co*- 
lour  t  the  same  change  also  takes  place  in  the  stalks  and  skins 
from  whence  the  juice  was  taken.  The  juice,  notwithstanding 
these  appearances,  did  not  absorb  any  measurable  quantity  of 
air,  not  even  by  agitation  with  it. 

The  juice  of  the  greenest  grapes  with  its  sediment  has  the 
same  smell  as  that  of  bruised  ripe  grapes  3  on  being  filtered  it 
entirely  loses  this  odour,  and  retains  only  a  slight  smell  of 
greenness. 

Three  things  are  constantly  observed  in  the  fermentation : 
the  liquof  becomes  turbid,  and  deposits  a  srfiall  quantity  of  very 
fine  sediment,  which  changes  from  white  to  brick  red  3  the  li¬ 
quor  loses  its  colour  3  and  although  it  was  inodorous,  it  contracts 
the  smell  of  must.  The  sediment,  washed  with  water  till  it  no 
longer  reddened  turnsol,  being  added  to  a  solution  of  sugar  in 
water,  of  4°  by  the  hydrometer,  caused  this  artificial  must  to  fer¬ 
ment,  so  that  the  fermenting  principle  exists  in  the  green  grapes. 

Must  saturated  with  potash  deposits  red  flocks  3  on  adding  an 
acid,  these  are  redissolved,  and  the  must  ferments  as  usual. 
M.  Dispan  therefore  means  to  precipitate  some  must  by  potash, 
to  separate  the  precipitate  by  filtration,  and  add  some  acid  to  the 
filtered  liquor,  in  order  to  discover  whether  the  matter  thus  sepa¬ 
rated  is  the  real  fermenting  principle. 

As  the  fermentation  goes  on,  the  specific  gravity  of  the  fluid 
diminishes.  Must  fermented  in  a  vessel  almost  entirely  closed, 
but  which  permitted  the  carbonic  acid  to  escape,  was  examined 
by  the  hydrometer  3  at  first  it  was  at  10°,  24  hours  after  it  re- 
mained  the  same,  but  then  it  fell  from  day  to  day  to  9°,  8°,  J°, 
5°,  4°,  3°,  and  2\Q.  M.  Dispan  therefore  thinks  that  this 
instrument  might  be  useful  in  directing  the  farmer  when  to  tun 
his  wine. 


Observations . — Although  the  experiments  of  M.  Dispan  are 
not  of  much  use  in  this  country,  on  account  of  the  vine  not  or- 
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dinarily  coming  to  perfection,  yet  in  some  of  our  southern  colo¬ 
nies  they  may  be  of  considerable  service. 

As  much  benefit  has  been  derived  from  the  introduction  of  the 
use  of  the  thermometer  into  the  art  of  brewing,  so  it  is  probable 
that  equal  benefit  would  arise  from  joining  to  it  the  use  of  a  hy¬ 
drometer,  which  would  enable  persons  to  form  an  accurate  judg¬ 
ment  of  the  strength  of  their  worts,  and,  as  appears  from  the 
above  experiments,  of  the  progress  of  the  fermentation,  and  of 
the  most  proper  time  to  tun  the  liquor. 


On  making  Brandy  from  Potatoes.  By  M.  Germain.— Ann.  de 

Chim.  No.  1  6j,  tome  56. 

Potatoes  have  long  been  used  for  this  purpose  in  Germany, 
especially  in  Lithuania  and  the  east  part  of  Prussia,  and  the  re¬ 
sidue,  after  distillation,  is  found  to  be  an  excellent  fodder  for 
cattle,  particularly  for  cows,  as  it  increases  their  milk.  The 
spirit  is  far  superior  in  taste  to  ordinary  malt  spirits  :  it  is  usual 
to  add  17-|  bushels  of  malt  to  100  bushels  of  potatoes,  but  M. 
Germain  found  10  bushels  were  sufficient.  This  quantity,  of 
Berlin  measure,  yielded  5  muids  of  brandy,  containing  from  36 
to  32  per  cent,  of  alcohol ;  ihe  muid  contains  240  Cannes. 

The  same  sized  vessels  are  only  necessary  as  for  malt  spirits 
made  in  equal  quantity,  and  nearly  the  same  quantity  of  fuel,  as 
the  potatoes  are  steamed  by  the  vapour  of  the  water,  which  is 
being  heated  for  mashing,  so  that  it  is  only  the  space  of  \  or  f  of 
an  hour  that  any  extra  firing  is  required. 

The  potatoes  are  steamed  in  a  barrel  strongly  hooped,  placed 
on  an  open  stool  by  the  side  of  a  still.  The  end  which  is  upper¬ 
most  has  a  square  hole,  fitted  with  a  close  cover,  by  which  the 
barrel  is  filled  with  the  potatoes  ;  a  smaller  opening,  with  a  door 
ffiutting  very  close,  is  made  at  the  bottom  of  the  barrel  to  ex¬ 
tract  the  potatoes  when  done:  there  are  two  other  holes,  one  to 
receive  the  nose  of  the  still,  and  the  other  in  the  middle  of  the 
lower  end  of  the  barrel,  to  let  out  the  condensed  steam  ;  this 
latter  hole  has  a  basket  over  it  to  prevent  its  being  stopped  up. 

As  soon  as  the  potatoes  are  sufficiently  steamed,  which  is 
known  by  taking  out  some  of  them  by  the  door  in  the  side  of  the 
barrel,  the  nose  of  the  still  is  taken  out  of  the  barrel,  and  the 
potatoes  are  drawn  out  into  a  hopper,  from  whence  they  pass 
through  two  wooden  or  stone  rollers  that  are  placed  horizontally 
near  the  door  by  which  they  are  extracted.  The  rollers  are 
turned  inwards  by  means  of  a  handle,  and  have  below  them  iron 
scrapers  to  clear  them.  The  bruised  potatoes  fall  into  a  trough, 
from  whence  they  are  taken  and  well  mixed  with  the  mash  made 
of  ground  malt;.  r 
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In  some  places  they  use  the  yeast  of  beer  as  the  ferment ;  in 
others  they  use  artificial  yeast,  made  of  rye  meal,  mixed  at  first 
with  cold,  and  afterwards  with  boiling  water,  so  as  to  form  a 
thick  broth  :  some  yeast  of  beer  is  then  added,  and  afterwards 
the  artificial,  at  di  fie  rent  times,  so  as  to  keep  up  the  fermenta¬ 
tion.  As  potatoes  work  much  easier  than  malt,  less  yeast  is  re¬ 
quired,  and  the  fermentation  is  very  rapid }  in  some  places  a 
thick  crust  is  formed. 

Potatoes  fermented  with  red  beet  and  carrots  are  said  to  pro¬ 
duce  a  greater  quantity  of  brandy  than  either  poratoes  or  beet¬ 
roots  by  themselves  ;  but  M.  Germain  is  doubtful  of  the  good¬ 
ness,  as  it  is  certain  that  carrots  added  to  the  other  substances 
yield  a  very  ili-tasted  spirit. 

Turnip-rooted  cabbage  yields  a  very  disagreeable  spirit,  both 
for  taste  and  smell.  The  fermentation  does  not  go  on  well,  as 
the  liquor  easily  turns  sour,  and  even  mouldy.  The  residue  also 
must  be  immediately  eaten  up  by  the  cattle,  as  it  will  not  keep, 
even  in  winter,  and  they  are  not  so  fond  of  it  as  of  the  residue 
left  by  potatoes  and  red  beet. 

M.  Germain  thinks  the  chemists  are  mistaken  in  supposing 
sugar  to  be  the  only  fermentescible  principle,  as  potatoes'  contain 
only  starch,  and  as  even  grain  yields  spirit  in  proportion  to  the 
quantity  of  starch  or  gluten  that  it  contains.  Neither  does  lie 
think  that  the  production  of  sugar  in  malting  is  of  any  neces¬ 
sity,  as  he  says  that  there  are  many  very  intelligent  distillers  who 
doubt  whether  malted  grain  produces  more  spirit  than  grain  which 
has  not  been  malted. 


Observations . — The  production  of  spirituous  liquors  from  roots' 
rather  than  corn  is  interesting  in  a  political  view,  because  the 
exhausting  crops  in  agriculture  ought  always  to  be  solely  appro¬ 
priated  to  the  support  of  man,  independent  of  the  far-  greater- 
produce  in  weight  of  root  crops  than  of  seed  crops,  so  that  a  less 
extent  of  land  need  be  devoted  to  the  production  of  these  per¬ 
nicious  liquors,  which  habit  only  renders  necessary,  and  of  which 
the  use  seems  to  be  tolerated  on  account  of  the  revenue  drawn 
from  them. 

That  sugar  is  not  the  only  fermentescible  principle  is  evident, 
because  a  solution  of  sugar  in  water  does  not  ferment  without  the 
addition  of  yeast,  or  some  similar  matter,  as  has  been  repeatedly 
asserted  by  chemical  authors. 

How  far  the  malting  of  grain  tends  to  increase  the  quantity  of 
ardent  spirit  has,  we  believe,  never  been  accurately  determined. 
It  appears  probable  that  unmalted  grain  would  be  too  apt  to  run 
into  the  acetous  fermentation,  if  used  alone,  for  making  the 
wort  3  but  it  is  equally  probable  that  it  is  by  no  means  necessary 
to  malt  the  whole  of  any  quantity  of  grain  intended  for  brewing  or 
distilling.  Dr.  Thomson,  in  his  System  of  Chemistry,  informs  us, 
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that  it  is  usual  in  Scotland  to  mix  two  thirds  of  unmalted  grain 
'with  one  third  of  malt  5  this  practice  has  probably  arisen  from  a 
desire  to  evade  the  duty  on  malt.  The  Edinburgh  Reviewers  at¬ 
tacked  this  assertion  with  their  usual  asperity  ;  but  we  have  no 
doubt,  corroborated  as  it  is  by  M.  Germain’s  remark  respecting 
the  doubts  of  the  German  distillers,  that  Dr.  Thomson  has  unwit¬ 
tingly  betrayed  the  secret  of  his  countrymen.  Experiments,  how¬ 
ever,  only  can  decide  whether  the  saving  of  the  expense  of  malt¬ 
ing,  and  the  taxon  that  article,  is  not  compensated  by  the  inferior 
quality  of  the  beer,  or  by  the  less  quantity  of  the  spirit  which  it 
yields. 


Account  of  a  Memoir ,  by  Messrs.  Fourcroy  and  Vauquelin ,  on  the 

Phenomena  afforded  by  animal  Substances  treated  with  nitric 

Acid.  By  A.  Laugier. — Ann.  de  Chim.  No.  166,  tome 

One  hundred  and  fifty  grammes  of  muscle  heated  with  the 
same  quantity  of  nitric  acid  at  32  degrees,  and  of  water,  gave  g(j 
cubic  inches  of  gas,  containing  ff-  of  azote  and  /  of  carbonic 
acid,  and  there  was  formed  a  yellow  solution  (A),  having  a  stratum 
of  yellow  fat  (B)  on  its  surface  :  the  residuum  had  not  entirely 
lost  its  fibrous  form. 

The  first  washings  of  this  residuum  were  yellow,  and  reddened 
blue  vegetable  colours ;  the  latter  washings  were  also  yellow,  but 
did  not  alter  vegetable  blues.  The  colour  of  the  washed  residuum 
was  deeper  than  before  ;  and  011  being  moistened,  it  still  reddened 
turnsol  paper.  The  alkalies  dissolved  it,  and  formed  a  very  deep 
blood-red  solution,  which  was  precipitated  in  yellow  flocks  by 
acids.  It  was  greasy  to  the  touch,  had  a  rancid  smell,  and  a 
very  sharp  taste  ;  it  melted  on  live  coals,  and  left  only  a  small 
quantity  of  charcoal. 

This  yellow  substance  saturated  the  alkalies,  and  neutralized 
them.  Its  combinations  with  potash  and  ammonia  form  a  lather 
in  water;  they  are  not  decomposed  by  carbonic  acid,  and  pre¬ 
cipitate  solutions  of  quicksilver  and  of  lead,  in  yellowish  white 
flocks  :  it  decomposed  the  alkaline  carbonates  with  effervescence 
even  in  the  cold,  as  also  the  acetate  of  potash,  by  the  assistance  of 
heat. 

From  the  action  of  alcohol  it  appears  that  this  yellow  matter  is 
formed  of  a  small  quantity  of  grease,  and  an  acid  which  the 
authors  call  the  yellow  acid.  This  apid  is  a.  deeper  colour  than 
the  matter  from  which  it  was  separated;  it  had  more  action  on 
turnsol  paper ;  it  did  not  melt  in  the  same  manner,  nor  exhale 
the  smell  of  fat  when  burnt,  but  exhaled  fetid  and  ammoniacal 
vapours.  It  united  with  fat,  to  which  it  communicated  its  acrid 
taste  and  rancid  smell.  It  combines  with  ammonia;  and  it 
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yields  by  distillation,  the  usual  products  of  animal  substances  j  sO 
that  it  ought  to  be  considered  as  an  animal  acid. 

The  yellow  residuum,  treated  with  fresh  nitric  acid,  at  a  tem¬ 
perature  of  50fJ,  became  whitish  ;  its  specific  gravity  was  di¬ 
minished,  and  also  its  size  but  no  effervescence  took  place  j  nor 
was  its  acid  character  diminished. 

The  yellow  solution  (A)  was  supersaturated  with  carbonate  of 
potash  j  it  became  of  an  orange  colour,  and  at  last  deposited  a 
yellow-red  powder.  On  distillation  a  colourless  liquor  passed 
over,  of  a  rancid  odour.  A  similar  liquor  was  obtained  by  the 
distillation  of  another  portion  of  nitric  acid  employed  in  the 
decomposition  of  muscle  j  thfi  liquor  remaining  in  the  retort  be¬ 
came  yellow  by  concentration,  and  its  reaction  on  the  nitric  acid 
was  evinced  by  the  copious  red  vapours  that  it  emitted  5  on  being 
reduced  to  40  grammes,  flat  needle-like  crystals  were  formed,  in 
a  thick  mother*  water,  which  was  tenacious,  and  appeared  like 
gum-water. 

This  mother-water,  which  had  an  acid  and  bitter  taste,  became 
of  a  blood-red  colour  by  the  addition  of  pure  potash  ;  and,  on 
being  mixed  with  alcohol,  it  precipitated  in  flocks  a  white  sub¬ 
stance  that  formed  fine  semitransparent  grains  5  they  had  an 
agreeable  acidity,  and  appeared  to  be  a  mixture  of  sulphate  of 
lime  and  of  acidulous  oxalate  of  potash.  After  the  precipita¬ 
tion  of  these  salts,  the  addition  of  lime-water  gave  another  pre¬ 
cipitation  of  oxalate  of  lime.  The  mother-water  being  then  eva¬ 
porated  to  the  consistence  of  syrup  was  brown,  viscous,  and 
bitter  on  adding  alcohol  it  coagulated  from  the  separation  of 
malate  of  lime.  The  alcohol,  however,  still  retained  in  solution 
a  little  nitrate  of  lime,  a  very  bitter  substance  of  a  brown-red 
colour,  and  tasting  like  walnut-hulls,  and  a  small  quantity  of  the 
detonating  substance  found  in  indigo,  which  was  obtained  in  the 
form  of  crystals  by  the  concentration  of  the  solution,  and  the  addi¬ 
tion  of  carbonate  of  potash. 

Hence  the  authors  think  that  muscle  undergoes  3  alterations  by 
the  action  of  nitric  acid  :  1,  the  yellow  residuum  of  the  first  ope¬ 
ration,  which,  although  acid,  is  scarcely  soluble  in  water,  and  has 
but  a  slight  taste ;  2,  the  yellow  substance,  more  soluble,  bitter, 
and  equally  acid,  remaining  in  the  nitric  solution  j  3,  the  in¬ 
flammable,  detonating  substance,  which  is  the  last  term  of  the 
action  of  nitric  acid  upon  muscular  flesh.  As  to  the  malic  and  ' 
oxalic  acids,  the  authors  think  they  arise  from  the  cellular  tissue  of 
the  muscles,  as  the  white  membranous  parts  gave  much  of  these 
acids,  and  but  little  of  the  yellow  matter  and  of  fat. 

The  authors  indulge  in  many  speculations  on  the  utility  of  these 
facts  in  explaining  the  physiology  of  the  human  frame.  They 
found  that  the  red  matter  of  biliary  calculi  separated,  by  means  of 
alcohol,  from  the  bitter  and  green  matter,  possessed  the  same 
properties  as  the  first  yellow  substance  obtained  from  musple*- 
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The  residuum  also  of  the  urine  of  a  young  man,  who  had  a  slight 
jaundice,  being  treated  with  alcohol,  contained  this  red  matter 
alone  with  urea,  muriate  of  ammonia,  and  acetate  of  soda,  of 
which  the  patient  made  use  5  so  that  they  imagine  the  jaundice 
to  be  caused  by  the  superabundance  of  this  yellow  acid,  which 
has  been  developed  either  by  the  oxygenizement  of  the  muscular 
flesh,  or  of  the  fibrina. 

They  imagine  an  analogy  exists  between  this  yellow  acid,  and 
that  which  exists  in  rancid  fats,  or  in  those  which  have  contracted 
a  yellow  colour  by  diseases,  or  which  have  been  treated  with  nitric 
acid. 


Observations. — There  seems  to  be  some  error  in  the  extract 
which  M.  Laugier  has  made  of  the  original  memoir,  since  we  read, 
as  we  have  marked  with  italics,  of  a  yellow  liquor  becoming  yellow 
by  concentration.  And  here  we  cannot  forbear  to  criticise  upon 
the  unfair  practices  of  the  French  chemists,  in  thus  publishing  by 
their  agents  an  imperfect  account  of  their  experiments,  which 
leads  the  English  and  German  chemists  to  pursue  the  subject  far¬ 
ther,  and  to  publish  the  result  of  their  inquiries.  J11  the  mean 
time,  as  much  as  possible  of  this  accumulated  knowledge  is  inter¬ 
polated  into  the  original  memoir,  and  the  whole  then  published  as 
the  discovery  of  the  French  chemists.  That  Fourcroy  should  be 
guilty  of  such  meannesses,  is  to  be  expected  from  the  character 
and  egregious  vanity  of  the  man  ;  but  that  Vauquelin,  who  is  to  be 
considered  as  an  experimental  chemist  of  some  eminence,  should 
join  his  name  in  such  disgraceful  practices  is  a  melancholy  proof 
that  the  vanity  of  a  Frenchman  is  superior  to  every  other  prin¬ 
ciple  of  action. 


A  chemical  Examination  of  the  Gizzards  of  white-fleshed  Poultry, 
By  M.  Bouillon  Lagrange. — Ann.  do  Clam.  No.  16.5, 
tome  55. 

The  gizzards  of  white-fleshed  poultry,  when  dried  and  pul¬ 
verized,  have  been  long  used  in  the  south  of  France  as  a  specific 
for  agues ;  the  dose  of  the  dried  powder  being  about  a  drachm 
for  full-grown  persons,  and  from  half  a  drachm  to  a  scruple  for 
children,  taken  in  a  glass  of  w  ine  about  half  an  hour  before 
the  fit. 

In  order  to  discover  the  similarity  betwem  recent  gizzard  and 
gelatine,  M.  Bouillon  Lagrange  relates  a  number  of  experiments, 
by  which  it  appears  the  recent  gizzard  contains  a  small  quantity' 
of  extractive  matter,  together  with  the  acid  phosphate  of  lime, 
and  some  traces  of  muriate  of  potash  and  sulphate  of  potash. 

The  dried  gizzard  was  of  a  faint  taste,  but  decidedly  animal, 
and  of  a  whitish  grey  polour.  The  decoction  of  it  was  slightly 


54  An  Examination  of  ike  Gizzards  of  ivhite  fleshed  Poultry . 

yellow,  smelt  like  chicken  broth,  and  reddened  tincture  of  turn* 
sol.  Lirne-water,  and  barytic-lime-water  produced  abundant  pre¬ 
cipitates,  partly  soluble  in  nitric  and  muriatic  acid.  The  presence 
of  lime  was  shewn  by  the  oxalate  of  ammonia.  Oxygenized  mu¬ 
riatic  acid  separated  white  flocks. 

Nitric  acid  entirely  dissolved  dried  gizzard,  and,  if  strong,  pro¬ 
duced  an  effervescence  ;  by  increasing  the  heat,  azote  was  sepa¬ 
rated,  then  nitrous  gas,  and  carbonic  acid  gas.  No  crystals  were 
formed  in  the  solution  by  evaporation  and  cooling ;  but  on  dis¬ 
tilling  to  dryness,  a  yellow,  sticky,  tenacious  matter,  excessively 
bitter,  and  also  acid,  was  left.  Water  separated  the  acid,  which 
was  the  malic. 

The  solutions  of  metals  acted  on  the  decoction  of  dried  gizzard 
in  nearly  the  same  manner  as  on  the  recent,  except  that  antimo- 
niated  tartarite  of  potash  formed  a  white  precipitate  ;  neither  was 
the  precipitate  by  the  infusion  of  gall  nuts  so  abundant. 

Alcohol  digested  upon  dried  gizzard  acquired  scarcely  any 
colour,  but  it  reddened  the  tincture  of  turnsol,  and  formed  pre¬ 
cipitates  with  lime-water,  barytic-lime-water,  and  nitrate  of 
silver. 

As  the  action  of  the  metallic  solutions  on  the  decoction  of  fresh 
gizzard  was  more  or  less  strongly  marked  according  to  the  ease 
with  which  they  were  able  to  give  up  the  oxygen  to  the  gizzard, 
M.  Lagrange  thought  it  became  oxygenized  in  the  process  of  dry¬ 
ing  ;  lie  therefore  examined  the  properties  of  oxygenized  gela¬ 
tine  ;  and  he  found  that  pure  gelatine  acquires  different  proper¬ 
ties,  according  to  the  different  processes  by  which  it  is  oxyge¬ 
nized.  The  best  process  was  to  pass  the  oxygenized  munatrc 
acid  through  a  solution  of  gelatine.  A  thick  white  scum  formed 
at  the  surface  :  the  remainder  by  degrees  became  milky.  On  fil¬ 
tering  the  liquid,  the  white  filaments  which  produced  this  milky 
appearance  were  separated,  as  wrell  as  the  scum.  They  were 
washed  both  with  cold  and  hot  water,  until  the  liquor  which  passed 
through  the  filter  no  longer  changed  the  tincture  of  turnsol. 

The  white  substance  left  on  the  Alter  was  capable  of  being 
drawn  out  like  gluten  ;  it  swam  on  water;  it  had  scarcely  any 
taste;  it  dried  in  the  air,  and  took  a  pulverulent  form  ;  it  did  not 
reddetr  tincture  of  turnsol :  it  did  not  dissolve  in  water,  but  when 
long  boiled  in  a  large  quantity  of  water  it  was  diffused  through  it, 
but  separated  on  cooling  :  it  dissolved  in  the  nitric  and  in  the 
acetic  acid  by  heat,  bat  separated  from  them  on  cooling.  When 
triturated  with  pure  potash,  ammonia  was  disengaged. 

Hence  this  substance  is  entirely  different  in  its  properties  from 
either  albumen  or  gelatine. 

Observations. — The  great  use  of  Peruvian  bark  in  medicine,  the 
increasing  scarcity  and  consequent  high  price  of  it,  has  induced 
several  persons  to  propose  substitutes  for  it  in  indigenous  sub- 
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stances.'  In  our  last  number,  p.  359,  we  gave  an  account  of 
M.  Lagrange’s  examination  of  the  bark  of  the  white  willow,  and 

o  o 

of  the  root  of  geum  urbanum.  The  present  paper  is  similar  in 
its  purport. 

As  Peruvian  bark  contains  gelatine,  it  has  been  supposed  that 
this  was  tire  febrifuge  principle  ;  and  hence  some  have  given  glue 
as  a  substitute  3  hitherto  it  should  seem  with  little  success,  yet 
full  as  much  as  might  be  expected,  when  we  consider  the  quantity 
of  gelatine  mankind  use  in  their  ordinary  diet  3  but  it  must  be 
owned,  that  if  we  could  rely  upon  the  success  that  is  said  to  at¬ 
tend  the  use  of  dried  gizzards,  gelatine,  at  least  when  oxygenized, 
appears  to  have  some  febrifuge  effects  on  the  human  frame. 
Others  have  suspected  tannin  to  be  the  real  febrifuge.  In  this 
discordancy  of  opinions  there  is  reason  to  apprehend  that  no  febri¬ 
fuge  principle,  properly  so  called,  exists  3  but  that  the  power  of 
the  medicines  given  with  that  view  arises  from  the  joint  operation 
of  all  or  most  of  their  constituent  parts. 


Preparation  of  a  Varnish.  By  M.  Pa  km  en  tier. — Ann.  de  Chim. 

No.  168,  tome  56. 

This  varnish  is  used  at  Genoa  to  varnish  coffee-cups  made  of 
walnut,  aider,  or  cherry  wood. 

The  varnish  is  made  by  boiling  litharge,  red  lead,  and  white 
lead,  of  each  five  ounces  well  pulverized,  in  1-|  lb.  of  linseed  oil 
(the  powders  being  tied  up  in  a  bag,  and  hung  in^  the  oil  so  as 
not  to  touch  the  bottom).  The  boiling  is  continued  till  the  oil 
begins  to  grow  brown  3  the  bag  being  taken  out,  six  or  seven 
heads  of  garlick.  are  then  to  be  added,  one  at  a  time,  as  they  dry- 
up  3  and  in  the  mean  time  1  lb.  of  amber,  with  about  two  ounces 
of  linseed  cil,  is  melted  in  another  vessel  by  a  fierce  fire.  This  is 
then  added  to  the  drying  oil  prepared  as  above.  The  whole'  is 
boiled  for  about  two  minutes,  and  then  strained  through  a  cloth. 

The  varnish  is  used  with  lampblack,  and  a  little  oil  of  turpen¬ 
tine  3  after  four  times  going  over  the  work,  it  is  dried  in  a  stove, 
and  polished,  first  with  pumice-stone  in  powder,  and  then  with 
tripoli.  '  ( 

Observations. — It  does  not  appear  that  any  particular  utility  at¬ 
taches  to  the  use  of  two  different  oxides  of  lead,  and  a  carbonate 
of  the  same  metal,  in  preparing  the  drying  oil,  since  any  one  of 
them  would  be  equally  effectual.  The  receipts  of  workmen  are 
frequently  loaded  with  the  same  ingredient  in  different  forms, 
which  only  tends  to  increase  the  expense,  and  to  prevent  the  use 
of  them  in  situations  where  all  the  ingredients  cannot  be  pro¬ 
cured. 
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This  is  scarcely  worth  noticing,  as  the  use  of  amber  varnish 
is  well  known  to  manufacturers,  though  it  may  be  useful  to  per- 
sons  who  amuse  themselves  in  the  country,  where  varnish  cannot 
be  procured  ready  prepared. 


Experiments  on  a  Liquor  which  separated  from  the  Caoutchouc  of 

the  Castilloya  elastica  of  Mexico.  By  Messrs.  Foukcroy  and 

Vauquelin. — Ann.  de  Chim.  No.  105,  tome  55. 

On  breaking  the  bottle  which  contained  the  juice  (which  had 
been  brought,  from  Mexico  by  Humboldt  and  Bonpland)  it  was 
found  in  a  concrete  state,  and  of  a  greyish-white  colour:  when 
placed  on  a  plate  it  contracted,  and  there  oozed  from  every  part 
a  brown-red  liquor,  of  a  sharp  and  bitter  taste,  which  reddened 
paper  tinged  with  turnsol.  The  caoutchouc  itself  was  very  white, 
very  elastic,  lighter  than  water,  and  became  slightly  brown  on 
exposure  to  the  air,  but  less  so  if  well  washed  ,  so  that  the  brown 
colour  appears  to  arise  from  the  remains  of  the  above-mentioned 
liquor. 

This  liquor  did  not  coagulate  glue  ;  it  precipitated  sulphate  of 
iron  green,  the  acetate  of  lead,  the  nitrates  of  quicksilver,  and  of 
silver  of  a  yellowish  white  j  it  was  coagulated  by  alcohol  forming 
brown  flocks  (A).  Evaporated  to  the  consistence  of  syrup,  it 
communicated  a  red  colour  to  boiling  alcohol ;  on  cooling,  a  pul¬ 
verulent  whitish  matter  separated  (B).  On  evaporating  the  al¬ 
cohol,  more  of  this  matter  was  separated  in  yellowish  white 
flocks;  but  there  remained  fn  the  alcohol  a  yellowish  red  sub¬ 
stance  (C)  which  did  not  separate. 

The  brown  coagulated  flocks  (A)  dissolved  easily  in  water;  the 
solution  was  not  precipitated  by  infusion  of  galls.  They  afforded 
hy  distillation  a  great  proportion  of  carbonate  of  ammonia,  and  of 
thick  red  oil ;  the  carbonaceous  residue  left,  on  incineration,  grey 
ashes,  containing  oxide  of  iron,  silica,  and  a  little  sulphate  of 
lime. 

The  pulverulent  white  matter  (B)  had  no  taste  :  it  wras  soluble 
in  alcohol  when  moist,  but  almost  insoluble  in  water  :  it  reddened 
tincture  of  turnsol ;  it  burned  like  animal  matters,  and  left  no 
ashes ;  it  easily  combined  with  the  alkalies,  but  was  separated 
from  them  by  the  acids.  The  alkaline  solution  of  it  precipitated 
the  solutions  of  iron  of  a  green  colour. 

The  yellowish  red  matter  (C)  had  a  very  bitter  taste ;  it  was 
soluble  in  water,  and  the  solution  gave  an  emerald-green  colour 
to  sulphate  of  iron  ;  but  no  precipitation  took  place  :  it  quickly 
reddened  paper  tinged  with  turnsol :  it  produced  an  effervescence 
with  sulphuric  acid,  disengaging  acetic  acid:  this  mixture  was 
precipitated  by  water.  The  solution  of  it  in  water  was  coagu- 
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lated  by  nitric,  muriatic,  and  other  acids,  yellowish  flocks  being 
formed.  It  puffed  up  upon  live  coals,  and  produced  sharp  white 
•vapours  resembling  those  of  vegetables.  Reduced  to  the  con¬ 
sistence  of  an  extract,  it  became  much  less  soluble  in  alcohol, 
communicating  to  it  only  a  slight  colour,  and  the  property  of 
»  rendering  the  solutions  of  iron  green  This  extract  exposed  to 
heat,  swelled  remarkably,'  exhaled  at  first  acetic  acid,  and'  after¬ 
wards  an  empyreumatic  and  slightly  ammoniacal  odour.  The 
carbonaceous  residue  burnt  with  great  ease ;  and  being  lixivi¬ 
ated,  yielded  potash  slightly  carbonated,  mixed  with  muriate  of 
potash,  so  that  this  last  substance  appeared  to  contain  acetate  of 
potash  with  excess  of  acid. 

The  authors  suspect  that  not  only  the  free  acid  in  this  liquor, 
but  also  that  combined  with  the  alkali,  have  been  formed  by  the 
fermentation  of  the  juice  since  its  extraction,  and  that  the  potash 
being  originally  combined  with  the  caoutchouc,  the  separation  of 
the  latter  take§  place  from  the  superior  attraction  of  potash  for 
the  acid  :  nevertheless  they  allow  that  some  juices,  which  contain 
caoutchouc,  do  not  contain  alkalies. 


Observations . — The  idea  started  in  the  latter  paragraph  of  this 
paper  seems  to  afford  a  solution  of  many  phenomena  of  vegetable 
and  animal  physiology,  since  the  formation  of  precipitants  during 
fermentation  must  frequently  take  place.  It  is  in  this  manner 
that  the  tartar  originally  contained  in  the  juice  of  the  grape  is 
precipitated  during  the  fermentation  of  that  juice,  by  the  di¬ 
minished  powder  of  solution  which  the  newly-produced  liquid 
possesses.  ’ 


On  the  Presence  of  fiuoric  Acid  in  animal  Substances.  By  M.  Gay 
Lussac. — Ann.  de  Chirn.  No.  lt>5.  Tome  55. 

Morichini,  a  chemist  at  Rome,  having  found  fluoric  acid 
united  to  lime  along  with  the  phosphate  and  carbonate  of  that 
earth,  in  examining  the  enamel  of  the  grinders  of  a  fossil  elephant 
found  in  the  neighbourhood  of  Rome,  was  led  to  extend  his  re¬ 
searches  on  the  subject. 

He  found  that  100  parts  of  the  enamel  of  human  teeth  contains  , 
30  of  animalized  matter,  a  little  magnesia,  alumine  and  carbonic 
acid,  together  with  22  parts  of  fluoric  and  phosphoric  acids  united 
with  lime.  He  was  not  able  to  separate  completely  the  fluoric 
acid  from  the  phosphoric,  but  imagined  that  the  last  was  in  very 
small  quantity.  As  ilL  the  experiments  of  Josse  and  those  of 
Hatchett  fluoric  acid  was  not  detected,  Morichini  repeated  his 
experiments  until  he  had  no  longer  any  doubt  on  the  subject.  As 
the  phosphate  of  lime  found  in  Estremadura,  and  the  earth  of 
no.  iv. — VOL.  ir.  i 
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Marmorosch,  contain  fluoric  acid,  lie  imagines  they  may  be  the 
residue  of  animals. 

M.  Gay  Lussac,  by  treating  calcined  ivory  with  sulphuric  acid, 
obtained  vapours  which  he  immediately  recognised  for  fluoric 
acid.  The  tusks  of  a  boar,  and  some  fossil  ivory,  gave  the  same 
result :  so  that  this  accurate  chemist  scerns  convinced  of  the  truth 
of  Morichini’s  assertions. 


Experiments  shewing  that  the  Enamel  of  human  Teeth  does  not 
contain  fluoric  Acid.  By  W.  Brande',  Esq. — Phil.  Jour . 
No.  52. 

In  order  to  determine  whether  the  enamel  of  human  teeth 
consisted  chiefly  of  phosphate  of  lime  as  stated  by  Josse  and 
Hatchett,  or  whether  it  contained  fluoric  acid  as  stated  by  Mori- 
cliini  and  Gay  Lussac,  Mr.  Brande  kept  some  of  this  thiamel  for  a 
few  minutes  in  a  red  heat,  and  afterwards  pulverized  it.  It 
was  then  mixed  with  sulphuric  acid,  and  exposed  to  heat.  Suffo¬ 
cating  fumes  were  extricated,  but  a  glass  rod  suspended  over  the 
mixture  was  not  corroded,  neither  was  the  plate  of  glass  affected 
which  covered  the  platina  crucible. 

Another  portion  was  distilled  with  sulphuric  acid,  and  the  aeri¬ 
form  products  received  over  quicksilver ;  a  small  quantity  of  sul¬ 
phuric  acid  gas  was  disengaged,  and  what  remained  in  the  retort 
consisted,  as  far  as  Mr.  B.  could  ascertain,  of  a  mixture  of  sul¬ 
phate  of  lime,  phosphoric  acid,  and  a  small  portion  of  sulphur 
arising  from  the  decomposition  of  a  part  of  the  sulphuric  add  by 
the  animal  matter  existing  in  the  enamel. 

Observations. — We  have  here  another  instance  of  the  uncer¬ 
tainty  which  still  exists  in  relation  to  chemical  analyses,  as  both 
Gay  Lussac  and  Hatchett  are  well  known  as  chemists  of  the 
greatest  eminence.  It  is  certainly  very  extraordinary,  that  Mo- 
richini,  who  had  both  Hatchett’s  and  Josse’s  experiments  before 
him,  should  have  ventured  an  assertion  of  this  kind  without  some 
foundation. 


On  the  Processes  used  at  Frcderichshntte  for  smelting  Lead  Ore. 

By  M.  Daubuisson. — Jour k.  des  Mines,  No.  102. 

This  smelting-house  is  situated  nearTaraowitz,  and  it  receives 
yearly  20,000  cwt.  of  galena  (containing  68  per  cent,  of  lead, 
and  |  oz.  of  silver  in  the  cwt.),  and  4000  cwt.  of  washed  ore 
(schlich),  containing  40  or  45  per  cent,  of  lead,  and  £  oz,  of 
silver  in  the  cwt.  The  several  operations  are  as  follows. 
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1.  The  smelting  of  the  ore:  each  charge  consists  of  100  cwt, 
«f  ore,  mixed  with  15  to  18  cwt.  of  granulated  cast  iron, 
10 — 12  cwt.  of  scoriae  from  the  iron  forges,  and  30 — 36  cwt, 
of  the  scoriae  of  former  meltings.  These  are  fused  in  a  blast 
furnace,  1,-12  metre  in  height  above  the  basin,  previously  heated 
for  8  hours  at  the  expense  of  3  cwt.  of  coal.  The  melting 
takes  up  1/  hours,  and  requires  154  decalitres  of  coak 3  it  pro¬ 
duces  66  to  6j  cwt.  of  lead,  containing  an  ounce  of  silver  in  each 
cwt.  qtid  2 6  to  28  cwt.  of  matt,  which  retains  1  or  2 lb.  of  lead. 
This  operation  is  recommenced  every  week,  and  takes  up  about 

14  or  15  weeks  3  after  which  commences, 

2.  The  smelting  of  the  schlieh,  which  is  performed  in  the 
same  furnaces  as  the  former,  but  raised  to  the.  height  of  5,6 8 
metres  above,  the  basin.  Each  charge  consists  of  100  cwt.  of 
schlich,  mixed  with  8  to  10  cwt.  of  granulated  cast  iron,  30  to 
32  cwt.  of  the  matt  above  mentioned,  20  to  24  cwt.  of  the 
scoriae  of  the  iron  forges,  120  cwt.  of  the  scoriae  from  the 
former  smeltings  of  schlich,  and  20  cwt.  of  the  scoriae  which 
adhere  to  the  bottom  of  the  furnace  in  the  first  operation.  Each 
smelting  takes  up  48  hours,  and  requires  40  cwt.  of  coak  ;  it 
produces  40  to  44  cwt.  of  lead,  containing  1|  oz.  of  silver. 
The  operation  is  recommenced  every  fortnight,  and  lasts  in  the 
whole  eight  weeks. 

3.  The  smelting  of  the  slags  and  other  residues  of  the  former 
operations : — viz.  the  matt  of  the  first  operation,  not  employed  in 
the  second,  the  slags  adhering  to  the  bottom,  or  sides  of  the  fur¬ 
naces,  and  the  scoriae  obtained  in  smelting  the  scoriae  produced 
in  revi\  ing  the  litharge,  &e.  The  charges  are  various,  in  general 
they  consist  of  50  cwt.  of  slags  detached  from  the  bottom  of  the 
furnace,  25  cwt.  of  scoriae  from  litharge,  See.  30  cwt.  of  matt, 

15  cwt.  of  slags  from  the  sides  of  the  furnace,  and  10  cwt.  of 
the  scoriae  ot  iron  forges.  This  charge  yields  3j  cwt.  of  lead, 
containing  1  oz.  of  silver  in  the  cwt.  The  smelting  lasts  15  days, 
77  cwt.  being  smelted  every  12  hours ;  each  100  cwt.  of  the 
charge  requires  8  cwt.  of  coal. 

4.  The  testing  of  the  lead  obtained  is  not  yet  brought  to  per¬ 
fection.  They  formerly  used  the  English  method,  in  an  ellip¬ 
tical  test  of  bone-ashes,  capable  of  containing  5  cwt.  of  lead  3 
about  30  cwt.  were  tested  in  each  operation.  The  testing  of 
140  cwt.  took  up  -I-  days,  required  O'  cwt.  of  bone-ashes, 
and  consumed  84  cwt.  of  coal.  At  present  they  use  a  test  of 
wood-ashes,  formed  of  1050  to  1 20(4 litres  of  ashes,  and  test  the 
lead  twice  over.  In  each  operation  they  employ  about  lO'O  cwt. 
of  lead,  iii  the  first  testing,  from  145  to  1 50  cwt.  is  reduced 
to  litharge,  the  coal  consumed  is  33  cwt.  the  test  left  weighs 
about  34  cwt.  and  the  remaining  10  to  15  cwt.  of  lpad 
hold  about  2  marks  of  silver  in  the  cwt.  -  Tn  the  second  test¬ 
ing  a  like  quantity  of  about  .1 00  cwt.  cf  rich  lead  is  employed, 

1  2 
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and  there  is  left  on  the  test  a  cake  of  about  300  marks  of  silver* 
containing  about  of  alloy. 

5.  The  litharge  is  revived  in  a  blast  furnace,  from  3  to  400 
cwt.  in  each  operation  :  100  cwt.  of  litharge  requires  7  hours 
for  its  reduction,  24  cwt.  of  coal  being  consumed  in  this  space 
of  time  3  it  yields  about  91  cwt.  of  lead,  containing  not 
more  than-j1^  oz.  of  silver,  and  30  cwt.  of  scoriae,  which  are  rich 
in.  lead. 

6.  The  test,  the  scums  produced  in  the  testing,  and  tire  ashes 
left  on  the  test,  are  reduced  by  themselves,  on  account  of  their 
superior  richness.  The  scoria  of  the  first  operation  is  added  in 
this  reduction,  the  proportion  of  the  ingredients  being  various  s' 
100  cwt.  of  charge  is  smelted  in  34  hours,  36  cwt.  of  coal 
being  consumed  in  that  time  :  this  yields  66  cwt.  of  lead, 
containing  from  \  to  1  oz.  of  silver  in  the  cwt.  and  about. 
70  cwt.  of  scoriae,  which  retain  about  5  or  61b.  of  lead  iri 
the  cwt. 

7*  The  scoriae  of  the  two  former  operations  are  reduced  sepa¬ 
rately  in  high  furnaces,  as  in  the  second  operation  :  100  cwt.  of 
the  scoriae  mixed  with  the  slags  adherent  to  the  bottom  or  sides  of 
the  furnaces  is  mixed  with  10  cwt.  of  the  scoriae  of  iron  forges, 
10  cwt.  of  matt,  and  5  cwt.  of  limestone.  This  charge  is 
melted  in  16  hours,  with  30  cwt.  of  coak :  100  cwt.  of 

scoriae  of  the  reduction  of  litharge  with  the  slags  yield  from  24  tor 
25  cwt.  of  lead  for  sale,  containing  less  than  of  silver  in  the 
cwt.  3  100  cwt.  of  scoriae  of  the  reduction  of  the  test,  &c. 

yield  from  10  to  12  cwt.  of  lead,  to  be  worked  over  again, 
containing  \  oz.  of  silver  in  the  cwt.  The  reduction  of  these 
scoriae  yields  about  100  cwt.  of  other  scoriae,  which  contain 
about  1  lb.  of  lead  in  the  cwt.  3  they  are  smelted  with  the  slags 
and  other  residues  as  above. 

8.  The  refining  of  the  silver  is  performed  in  a  reverberatory- 
furnace,  on  a  test  of  bone-ashes.  About  300  marks,  viz.  the 
cakes  left  in  the  second  testing,  are  refined  at  each  time  :  the  alloy 
is  by  these  means  reduced  to  of  the  mass  3  100  marks  of  silver 
require  about  If  cwt.  of  coal  for  the  refining,  and  it  is  com¬ 
puted  that  180  marks  can  be  done  in  4  hours. 

The  whole  charge  of  separating  the  silver  from  the  lead  by 
these  operations  is  computed  at  ^  part  of  the  value  of  the  silver. 
This  suite  of  operations  on  the  above  quantity  of  materials  lasts 
near  a  year  5  what  little  time  may  remain  is  employed  in  making 
trials  to  improve  the  processes. 

Observations The  principal  thing  to  be  remarked  in  this 
method  is  the  custom  of  performing  each  series  of  operations  at 
dilferent  times  of  the  year,  and  thus  employing  the  same  fur¬ 
naces  for  several  successive  operations. 

The  schlich  mixed  with  the  ore  in  the  first  melting  is  collected 
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from  the  same  ore,  which  had  been  stamped,  and  then  exposed 
to  the  action  of  currents  of  water  of  different  force,  directed  by  a 
peculiar  apparatus,  which  is  described  at  full  length  in  a  former 
number  of  the  Journal  des  Mines. 


On  a  particular  Process  used  in  the  County  of  Eiff  el,  for  refining 

Iron.  By  A.  H.  de  Bonnard. — Joiirn.  des  Alines ,  No.  102. 

This  method  is  called  by  the  natives  the  Met'kode  de  la  Vallee 
de  Schley  den,  and  is  used  in  about  17  iron  furnaces,  which  are 
besides  remarkable  for  the  number  of  shares  into  which  the 
property  in  them  is  divided.  The  refining  of  the  iron  is  begun 
in  the  smelting  furnaces,  which  are  about  20  feet  in  height,  and 
of  the  usual  construction.  The  ore  is  extremely  fusible.  In 
general  the  furnace  is  charged  in  the  space  of  24  hours  with  from 
.'3000  to  3600lbs.  of  charcoal,  and  from  4050  to  5580lbs.  of  ore. 
When  the  basin  is  full  of  the  melted  metal,  a  bar  is  passed 
through  the  blast-hole,  some  of  the  slag  is  raised  up  from  the  sur¬ 
face,  and  being  cooled  by  the  blast  is  dextrously  shaped,  so  that 
the  blast  striking  against  it  may  be  reflected  upon  the  melted  metal. 
The  slag  is  removed  as  it  is  formed,  and  the  iron  is  kept  boiling 
from  1  to  5  hours,  until  it  begins  to  emit  a  great  number  of 
sparks.  In  the  mean  time,  the  mould  is  prepared,  formed  prin¬ 
cipally  of  charcoal  powder,  and  so  extremely  moist,  that  when 
the  metal  is  let  out  of  the  furnace  it  frequently  explodes,  and 
produces  accidents  :  if  it  does  not,  it  is  immediately  covered 
with  charcoal  powder,  and  plentifully  sprinkled  with  water.  It 
is  then  carried  to  the  finery,  and  formed  into  cakes  of  from  50 
to  SO  lb.  which  are  afterwards  forged.  In  this  method,  about 
4,3  parts  of  charcoal  are  required  to  form  one  part  of  forged  iron. 

M.  Bonnard  observes,  that  this  operation  is  performed  on  the 
same  principle  as  the  English  method,  and  he  thinks  that  the  re¬ 
spective  merits  of  the  English  process,  and  of  the  present,  can 
only  be  determined  by  local  circumstances;  since  although  the 
English  method  must  consume  a  larger  proportion  of  fuel,  yet 
the  furnace  being  kept  constantly  in  full  action,  it  allows  a 
greater  quantity  of  iron  to  be  produced.  In  the  furnaces  of  Eiffel, 
-the  produce  is  only  about  50,000 lb.  a  month. 


Examination  of  ( Fahlerx )  grey  Copper  Ore.  By  Prof.  Klaproth. 

— Journ.  de  Phys.  Fendem.  xiv. 

This  mineral  is  sometimes  called  grey  silver  ore  on  account 
of  the  superior  value  of  that  metal.  As  some  other  ores  are  nearly 
similar  in  appearance,  Mr.  Klaproth  relates  from  Karsten  the 
external  characters  by  which  they  may  be  distinguished,  and  ex-* 
liibits  their  analyses. 


§2  Examination  of  grey  Copper  Ore . 

The  analysis  of  ores,  containing  sulphur  and  arsenic,  is  ex 
tremely  difficult  to  be  effected  by  means  of  solvents,  and  there¬ 
fore  the  grey  copper  ore  from  a  mine  near  Frey  berg  was  distilled 
per  se  ,  it  yielded  sulphur  and  realgar,  the  residue  was  mixed 
with  \  of  charcoal,  and  again  distilled ;  it  now  yielded  metallic 
arsenic.  The  residuum  was  then  calcined  ;  nitrous  acid  dissolved 
It  almost  entirely,  leaving  only  a  small  residuum.  Muriatic  acid 
poured  on  this  sediment  took  up  the  oxide  of  iron,  and  left  some 
charcoal  powder.  The  muriatic  solution  was  poured  into  the  ni¬ 
tric  }  muriate  of  silver  was  precipitated.  Sulphuric  acid  was  poured 
into  the  mixed  solution,  and  the  whole  evaporated  to  dryness. 
The  residuum  was  totally  soluble  in  water,  and  therefore  did  not 
contain  lead.  The  solution  was  supersaturated  with  ammonia, 
which  precipitated  an  oxide  of  iron.  The  amraoniacal  solution 
was  supersaturated  with  sulphuric  acid,  and  the  copper  was  pre¬ 
cipitated  by  digestion  with  a  bar  of  zinc.  The  sulphur  that  rose 
in  the  preliminary  operation  along  with  the  arsenic  was  separated 
by  an  alkaline  lye,  which  dissolved  the  sulphur,  and  left  the  me¬ 
tallic  arsenic. 

Three  specimens  were  analysed,  drawn  from  three  different 
mines  near  Freyberg.  They  contained  as  follows  : 


No.  I . 

No.  2. 

No.  3. 

Copper 

41, 

48, 

42,50 

Arsenic 

24,10 

34, 

15,60 

Iron 

22,50 

23,80 

25,50 

Sulphur 

10, 

10, 

10, 

Silver 

0,40 

0,50 

0,90 

Antimony 

Toss  . 

2, 

2, 

1,50 

2 

100 

98,30 

98, 

Hence  it  appears. 

that  copper. 

arsenic,  iron. 

and  sulphur 

the  essential  ingredients  in  grey  copper  ore. 

Black  silver  ore  has  been  confounded  with  grey  copper  ore, 
but  is  separated  by  Mr.  Klaproth,  who  calls  it  graugiltegerz.  Ex¬ 
posed  upon  charcoal  to  the  blow-pipe,  it  crackles  and  dies  about, 
but  soon  melts,  throwing  out  a  white  antimonial  smoke,  and 
yields  a  portion  of  black  copper.  A  little  nitre  added  to  the 
globule  causes  it  to  detonate.  By  remelting  the  globule  with  bo¬ 
rax,  red  copper  may  be  obtained. 

This  ore  was  digested  with  nitric  acid  ;  from  the  portion  that 
was  taken  up,  muriatic  acid  precipitated  a  little  muriate  of  silver. 
The  remaining  solution  was  then  divided  into  three  portions. 

The  first  portion  was  evaporated  to  dryness,  and  redissolved 
in  a  cry  dilute  sulphuric  acid  j  the  limpidity  of  the  solution  shewed 
that  no  lead  was  contained  in  the  ore.  The  solution  was  super¬ 
saturated  with  ammonia,  which  precipitated  a  brown  oxide.  This 
exride  was  redissolved  In  muriatic  acid,  and  the  iron  precipitated 
by  an  alkaline  prussiate;  the  remaining  solution  was  heated,  ami 
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again  precipitated  by  an  alkaline  carbonate,  which  threw  dowit 
.an  oxide  of  manganese,  as  appeared  by  its  colouring  phos¬ 
phate,  and  nitrate  of  potash,  violet  when  melted  with  them.  The 
ammopiacal  solution  from  whence  these  oxides  had  been  pre¬ 
cipitated,  was  supersaturated  with  sulphuric  acid,  and  the  copper 
it  contained  was  precipitated  by  a  polished  plate  of  iron. 

The  second  portion  of  the  nitric  solution  was  boiled  for  some 
time  with  caustic  potash  3  on  cooling,  an  oxide  of  copper  mixed 
with  iron  was  separated.  Muriatic  acid  was  added  to  the  solu¬ 
tion,  and  the  whole  heated  to  ebullition  3  an  alkaline  carbonate 
now  threw  down  an  oxide  of  zinc. 

As  it  was  suspected  that  the  sulphur  was  partly  decomposed 
by  the  nitric  acid  when  the  mineral  was  digested  with  it,  acetate 
of  barytes  was  added  to  the  third  portion,  and  sulphate  of  barytes 
was  thus  formed  and  precipitated. 

The  undissolved  residuum  left  by  the  ore  when  digested  with 
acid  gave  a  straw-coloured  solution  with  muriatic  acid,  and  left 
some  sulphur  with  a  little  copper,  which  were  separated  by  com¬ 
bustion  and  reduction.  The  solution  was  evaporated,  and  divided 
into  three  portions. 

The  lirst  portion  was  diluted  with  water,  and  its  limpidity  pre¬ 
served  by  more  acid  3  sulphuretted  ammonia  was  then  addec?, 
which  precipitated  sulphuretted  oxide  of  antimony. 

The  second  portion  was  also  much  diluted,  and  let  fall  the 
white  oxide  of  antimony:  the  remaining  liquor  was  saturated  with 
an  alkaline  carbonate,  which  precipitated  more  oxide  of  antimony. 

The  third  portion  was  diluted  with  water,  and  more  acid  added 
to  preserve  its  limpidity  3  the  antimony  was  then  precipitated  by- 
zinc. 

This  ore  distilled  with  iron  filings  did  not  yield  any  quicksilver. 
Crystallized  black  silver  ore  from  Kapnick  thus  analysed  yielded 
37,75  of  copper,  .22,0  of  antimony,  5,0  of  zinc,  3,25  of  iron, 
28,0  of  sulphur,,  3,25  of  silver  and  manganese,  2,75  being  lost. 

Another  specimen  from  Poratsch,  in  Upper  Hungary,  called 
by  I/mnaeus  Hydrargyrum  crepitans,  yielded  39,0  of  copper, 

13.50  of  antimony,  7.50  of  iron,  0,25  of  quicksilver,  2(>,0  of 
sulphur,  l,/5  being  lost.  (N.  B.  The  sum  is  only  94.)  ' 

An  amorphous  specimen  from  Annaberg  yielded  40,25  of  cop¬ 
per,  0,30  of  silver,  23,0  of  antimony,  13,50  of  iron,  18,50  of 
sulphur,  0,75  of  arsenic,  3,70  being  lost. 

A  crystallized  specimen  from  Zille,  near  Clausthal,  yielded 
37^50  of  copper,  3/)  of  silver,  29,0  of  antimony,  5,50  of  iron, 

21.50  of  sulphur,  2,50  being  lost.  (N.  B.  The  sum  is  only  99  ) 

Another  crystallized  specimen  from  Saint  Venzel,  near  Wol-  • 

fach,  yielded  20,0  of  copper,  13,25  of  silver,  27,0  of  antimony, 
7,0  of  iron,  2 5 ,50  of  sulphur,  1,25  being  lost. 

A  specimen  from  Cremnitz,  in  Hungary,  according  to  a  forpaer 
analysis,  yielded  31,30  of  copper,  14>77  of  silver,  34,09  of  an- 
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timony,  3,30  of  iron,  11,50  of  sulphur,  0,30  of  alumine,  1,6® 
being  lost. 

Hence  it  appears,  that  copper,  antimony,  iron,  and  sulphur, 
are  the  essential  ingredients  in  this  mineral,  and  that  the  silver, 
although  it  enters  in  a  considerable  portion  into  some  varieties, 
is  only  accidental. 

Another  species  of  mineral  has  also  been  confounded  with  grey 
copper  ore,  but  which  ought  in  fact  to  be  considered  as  an  ore 
of  lead.  This  is  called  by  Karsten  spiesglanz-bleierz  (i.  e.  anti- 
moniallead  ore),  and  he  says  it  is  of  a  lead-grey  colour,  it  has  little 
or  very  little  metallic  lustre.  Its  fracture  is  unequal,  with  coarse 
grains,  it  is  soft,  and  nearly  very  soft,  it  is  found  massive  or  dis¬ 
seminated,  it  is  sectile,  its  specific  gravity  is  considerable. 

By  analysis  it  yielded  42,50  of  lead,  lQ,/5  of  antimony,  11,7$ 
of  copper,  5,0  of  iron,  18,0  of  sulphur,  3,0  being  lost. 

>  «  '  i  ( 

Observations. — This  celebrated  professor  (whose  recent  death 
every  friend  to  chemistry  must  deplore)  here  distinguishes'  three 
species  of  ore  which  had  been  confounded. 

The  mineralogical  characters  of  fahlerz,  or  grey  copper  ore,  are 
well  known  ;  those  of  the  second  kind,  called  by  Klaproth  grau- 
gultigerz,  which  is  rendered  above  black  silver  ore,  may  be 
found  more  at  large  in  Jameson’s  Mineralogy,  under  that  name. 
The  last  species,  or  spiesglanz-bleierz,  is,  we  believe,  the  triple, 
sulphuret  of  lead,  antimony,  and  copper,  described  by  Bournon, 
and  analysed  by  Hatchett  (Phii.  Trans,  for  1804),  which  is 
mentioned  by  Jameson  under  the  name  of  Bournonite.  It  has 
hitherto  been  found  only  in  the  mine  called  Huelboys,  in  Corn¬ 
wall.  •  - 
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Zeolite  ;  with  some  Remarks  on  two  Species  of  Uran- glimmer. 

By  the  Rev.  William  Gregor.- — Phil.  Trans.  1805.  Partii. 

This  mineral  is  raised  in  a  mine  called  Stenna  Gwyn,  in  tha 
parish  of  St.  Stephen  in  Bramwell,  in  the  county  of  Cornwall. 
There  are  two  varieties  of  it.  The  first  variety  forms  divergent 
tufts  of  minute  crystals  adhering  to  quartz.  The  crystals  are 
white,  sometimes  stained  of  a  yellowish  hue,  they  are  transpa¬ 
rent,  and  seldom  exceed  a  quarter  of  an  inch  in  length.  They 
seem  to  be  rhomboidal  prisms,  with  the  angles  worn  away.  Im¬ 
bedded  among  these  crystals  the  two  varieties  of  uran-glimmer 
hereafter  described  are  found. 

The  second  variety  consists  of  an  assemblage  of  crystals  com¬ 
pacted  together  in  the  form  of  mamillary  protuberances,  gene¬ 
rally  of  the  size  of  small  peas,  intimately  connected  with  each 
ether,  A  stratum  of  these,  about  ^  of  an  inch  thick,  is  spread 
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upon  a  layer  of  quartz,  in  the  cavities  or  fissures  of  a  species  of 
Compact  granite. 

The  detached  crystals  of  the  first  variety  yield  a  brilliant  white 
powder:  its  specific  gravity  at  56°  was  2,22.  The  more  compact 
variety  scratches  calcareous  spar  j  its  specific  gravity  at  55°  was 
2,253.  It  does  not  imbibe  water.  Exposed  to  a  sudden  heat* 
the  crystals  decrepitate,  but  when  gradually  heated,  they  grow 
opake,  and  become  more  light  and  tender  j  but  they  are  infusible. 
Phosphate  of  soda  and  ammonia  take  up  this  mineral  without  ef¬ 
fervescence,  but  it  swims  about  the  globule  unaltered.  Borax 
dissolves  it,  and  the  globule  remains  transparent.  The  powder  of 
this  mineral  does  not  form  a  coherent  mass  with  pounded  quartz. 
Sulphuric  acid  does  not  effervesce  with  it,  nor  disengage  any  va¬ 
pour  ;  when  heat  was  applied,  the  mineral  was  dissolved,  and  a 
plate  of  glass  placed  over  the  mixture  was  not  dissolved.  When 
the  crystals  were  distilled  a  liquid  passed  over,  which  had  <t  pe¬ 
culiar  empyreumatic  smell :  a  slight  whitish  crust  was  also  sub¬ 
limed  into  the  neck  of  the  retort. 

This  mineral  exposed  to  a  red  heat  lost  25^  per  cent,  of  its 
weight  j  a  stronger  heat  for  more  than  an  hour  made  another  por¬ 
tion  lose  30|  per  cent.  The  cover  of  the  crucible  gave  some 
indications  as  if  a  slight  portion  of  the  finer  parts  had  been  vo¬ 
latilized.  V 

Sulphuric,  nitric,  and  muriatic  acids,  aided  by  heat,  dissolve 
this  mineral ;  the  undissolved  residuum  is  diminished  in  propor¬ 
tion  as  die  mineral  is  more  pure.  Neither  nitrate  of  silver  nor 
muriate  of  barytes  produces  any  change  in  the  nitric  solution. 
Neidier  the  muriatic  nor  nitric  solutions  can  be  brought  to  crys¬ 
tallize.  ; 

h  The  powder  remaining  after  exposure  to  beat  retained  its  pure 
whiteness,  and  on  being  analysed  yielded  as  follows  :  50  grains 
lost  at  first  15  of  volatile  matter,  the  remainder  contained  29}  h 
of  alumine,  3~^  of  silica,  of  lime,  of  oxide  of  iron,  so 
that  2{-|-  (l|§  ?)  were  lost:  The  silica  and  lime  appear  to  be  es¬ 
sential  ingredients,  as  they  are  always  'found.  Great  difficulty 
was  experienced  in  this  analysis  in  bringing  the  last  portions  or 
the  solution  to  crystallize  into  alum.  This  Mr.  G.  thinks  is  owing 
to  a  peculiar  combination  that  takes  place  between  the  sulphate 
of  alumine,  the  lime,  silica,  and  potash. 

The  volatile  ingredients  of  this  mineral  appearing  worthy  of 
particular  attention,  a.  fresh  portion  was  distilled. 

The  liquid  that  passed  over  had  an  empyreumatic  smell  resem¬ 
bling  that  of  the  liquid  distilled  from  the  white  crust  that  sur¬ 
rounds  common  flint.  It  changed  litmus  paper  to  a  faint  reddish 
hue.  It  produced  no  change  on  nitrate  of  silver,  and  scarcely  any 
perceptible  effect  on  nitrate  of  quicksilver. 

The  crust  formed  in  the  neck  of  the  retort  consisted p  of  thin 
scales,  some  of  which  were  more  disposed  to  separate  from  the  glass 
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than  others.  They  were  opake  like  white  enamel, and  reflected  the 
colours  of  the  rainbow.  On  their  being  moistened  with  sulphuric 
acid,  no  vapour  arose.  By  the  blow-pipe  Upon  charcoal  they  first 
turned  black,  and  then  melted  into  a  globule,  that  exhibited  some¬ 
what  of  a  metallic  splendour,  which  soon  grew  dull.  This  substance 
is  soluble  in  water,  which  on  evaporation  assumes  on  the  edges 
a  saline  appearance ;  but  as  the  moisture  evaporates,  it  becomes 
earthy,  opake,  and  white.  The  solution  changes  litmus  paper 
to  a  faint  red.  Lime  and  strontian  waters  produce  white  clouds 
in  it,  which  a  drop  of  nitric  acid  removes.  The  muriates  of  lime 
and  barytes  produce  no  change  in  it.  Nitrate  and  acetate  ot 
barytes  disturb  its  transparency  }  nitrate  of  silver  produces  no  ef¬ 
fect  )  but  the  nitrates  of  quicksilver  and  lead  produce  precipitates, 
soluble  in  nitric  acid.  Phosphate  of  ammonia  and  soda  produced 
a  white  precipitate.  Oxalate,  tartrite,  and  prussiate  of  potash, 
did  not  affect  it,  nor  did  sulphate  of  soda.  When  ammonia  was 
dropped  into  it,  the  fluid  preserved  its  transparency  j  but  carbonate 
of  ammonia  produced  a  white  precipitate,  which  was  not  redis¬ 
solved  by  an  excess  of  the  carbonate.  This  precipitate  was  not 
soluble  in  a  concentrated  solution  of  potash ;  but  when  it  was 
dissolved  in  nitric  acid,  no  precipitation  was  caused  by  the  ad¬ 
dition  of  potash. 

Carbonate  of  potash  produces  a  white  precipitate  with  the 
aqueous  solution  of  this  scaly  sublimate  ;  the  supernatant  fluid 
became  turbid  on  evaporation.  The  same  effect  takes  place  when 
carbonate  of  ammonia  is  used  as  the  precipitant.  The  precipi¬ 
tate  by  the  carbonate  of  potash,  on  being  dissolved  in  sulphuric 
acid,  produces  crystals,  some  of  which  resembled  alum,  but  others 
seemed  to  differ  from  it.  The  solution  of  these  crystals  was  de¬ 
composed  by  ammonia,  and  potash  dissolved  the  precipitated 
earth ;  but  the  quantity  was  too  small  for  further  experiment. 

The  watery  solution  of  the  scales  was  decomposed  by  nitrate  of 
lead,  and  sulphuric  acid  was  poured  upon  the  edulcorated  pre¬ 
cipitate  $  the  sulphate  of  lead  was  separated  by  the  filter,  and  the 
filtrated  liquor  was  evaporated ;  small  crystals  were  formed, 
whose  form  could  not  be  ascertained.  When  exposed  to  the 
blow-pipe  in  a  gold  spoon,  they  did  not  burn  to  coal,  nor  give  out 
any  empyreumatic  smell,  nor  melt,  but  they  assumed  an  earthy 
appearance. 

If  what  adheres  to  the  neck  and  cavity  of  the  retort  be  dis¬ 
solved  in  water,  the  solution  is  found  to  differ  from  that  of  the 
sublimate,  inasmuch  as  it  contains  lead.  If  nitric  or  muriatic 
acid  be  poured  into  the  retort  to  dissolve  what  still  remains  ad¬ 
hering  to  It,  the  presence  of  lead  is  still  more  evident.  The  metal 
seems  to  arise  from  the  glass  being  corroded  by  the  acid  of  the 
mineral.  Yet  this  acid  does  not  seem  to  be  either  the  phosphoric 
or  the  fluoric ;  and,  although  it  is  supposed  to  be  of  vegetable 
origin,  it  does  not  seem  to  be  the  oxalic. 
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Mr.  G.  found  that  the  Barnstaple  mineral,  analysed  by  Davy 
(see  our  first  volume,  p.  184),  and  which  is  supposed  to  be  identical 
with  the  present  fossil,  yielded  the  same  volatilized  saline  crust. 

On  the  Uran  Glimmer  that  accompanies  this  Fossil. 

The  first  variety  of  uran  glimmer  consists  of  parallelopipedon 
plates,  with  truncated  angles,  applied  to  each  other,  and  is  of  a 
green  colour  of  various  tints  from  emerald-green  to  apple-green. 

The  second  variety  consists  of  square  plates,  which  vary  in 
thickness  j  the  angles  of  the  several,  square  laminae,  which  are 
applied  to  each  other,  are  not  always  coincident.  The  sides  of  the 
largest  of  these  laminae  is  about  a  quarter  of  an  inch  :  they  are  of 
a  bright  wax  yellow,  and  are  frequently  found  adhering  to  the 
sides  of  quartz  crystals  in  the  cavities  of  granite. 

The  specific  gravity  of  these  yellow  crystals,  at  45°,  was  2,12. 
Exposed  to  the  blow-pipe,  they  decrepitate  violently.  This  sub¬ 
stance  is  taken  up  by  the  phosphate  of  soda  and  ammonia  with¬ 
out  effervescence,  and  it  communicates  a  light  emerald-green  to 
the  globule.  By  exposure  to  a  red  heat  it  loses  about  one  third  of 
its  weight,  and  becomes  of  a  brassy  colour.  It  is  soluble  in  the 
nitric  and  muriatic  acids  ;  but  these  solutions  do  not  yield  any 
crystals.  The  nitric  solution  is  precipitated  by  ammonia  in  white 
clots  mixed  with  sotne  of  a  yellowish  hue.  When  the  ammonia 
was  added  in  excess,  no  signs  of  the  presence  of  copper  were  ob¬ 
served.  The  ammonia  on  evaporation  was  found  to  hold  a  por¬ 
tion  of  the  mineral  in  solution.  Fresh  portions  of  ammonia  dis¬ 
solved  more,  but  in  a  less  quantity  at  each  succeeding  effusion. 
The  scarcity  of  the  mineral  did  not  allow  Mr.  G.  to  make  a  rigid 
analysis  of  it ;  he,  however,  detected  the  presence  of  oxide  of 
lead,  lime,  and  silica,  in  it,  which  have  not  hitherto  been  con¬ 
sidered  as  ingredients  of  uran  glimmer:  but  the  substance  which 
is  dissolved  by  ammonia  has  some  properties  which  seem  to  dis¬ 
tinguish  it  from  uranium. 

This  substance  amounts  to  nearly  ^  of  the  fixed  ingredients  j  it 
is  white,  inclining  to  ash-colour.  It  tinged  phosphate  of  soda 
and  ammonia  of  a  light  green.  It  was  soluble  in  sulphuric  acid, 
except  a  few  gelatinous  hakes.  The  solution  was  greenish,  and 
by  evaporation  formed  minute  stellated  crystallizations,  which 
were  in  general  colourless,  but  a  few  Agere  tinged  of  a  smoke- 
colour  :  these  crystals  were  deliquescent.  Upon  evaporation,  the 
same  crystallizations  were  produced.  After  a  time,  some  de¬ 
tached,  regular,  permanent,  and  colourless  crystals  were  formed, 
whose  figure  could  not  be  ascertained.  On  being  exposed  to  a 
red  heat  no  ammoniacal  vapour  was  perceptible  j  and  they  melted 
into  opake  globules,  which  fell  to  pieces  in  water,  and  formed 
white  gelatinous  flakes.  The  supernatant  water  produced  a  cloud 
with  muriate  of  barytes  ;  but  neither  ammonia  nor  prussiate  of 
potash  caused  any  change  in  it. 
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It  is  soluble  also  in  nitric  acid,  forming  a  confused  crystallized 
mass,  which  soon  deliquesced.  Zinc  immersed  in  this  solution 
precipitated  white  gelatinous  flakes.  Iron  caused  no  change. 
Ammonia  and  potash  threw  down  white  precipitates  ;  a  portion  of 
which  were  re-dissolved.  The  alkaline  carbonates  produced  white 
precipitates.  Prussiate  of  potash  precipitated  the  solution  in  dis¬ 
tinct  flakes  of  the  colour  of  mahogany^  and  the  solution  of  galls 
in  alcohol  precipitated  a  light  yellow  powder. 

It  is  soluble  also  in  muriatic  acid,  forming  a  very  dilute  green 
solution.  It  requires  an  excess  of  acid  to  hold  the  substance  in 
solution.  The  solution,  after  a  time,  deposits  yellowish  crystal¬ 
line  grains,  which  require  a  large  quantity  of  water  to  dissolve 
them. 

•  It  is  not  soluble  in  acetic  acid. 

The  green  crystals  differ  in  no  respect  from  the  yellow,  except 
in  containing  a  little  of  the  oxide  of  copper. 

Observations. — The  great  scarcity  of  all  the  fossils  here  treated 
of  would  render  the  detail  of  their  properties  and  habitudes  of  little 
value  to  practical  men,  did  not  the  one  seem  to  contain  a  new 
mineral  acid,  and  the  others  a  new  metallic  substance. 


On  Uranium.  By  M.  Bucholz.  Extracted  from  Gehliri.s  Jour . 
der  Chem.  by  Vogel ,  in  Ann.  de  Ckirn.  No.  1(J/,  Tome  50. 

The  author  obtained  the  uranium  he  made  use  of,  by  treating 
a  black  mineral,  containing  it,  with  nitric  acid,  and  evaporating  it 
to  dryness.  On  washing  the  residuum  there  was  left  un dissolved 
red  oxide  of  iron,  silica,  and  sulphur  ;  the  liquid  containing  the 
nitrates  was  agafn  evaporated,  heated  to  redness  to  decompose 
the  nitrate  of  iron,  and  re-dissolved.  Oxide  of  iron  was  left  on 
the  filler.  Ammonia  was  added  in  excess  to  the  greenish  yellov? 
solution,  and  the  mixture-digested  for  24  hours  ;  the  fine  blue  su¬ 
pernatant  liquor  Was  decanted,  and  the  precipitate  Was  washed. 
This  precipitate  was  of  a  fine  yellow  colour,  but  contained  am¬ 
monia,  which  was  expelled  by  calcination,  a  greenish  yellow1 
oxide  of  uranium  being  left,  which  contained  7  per  cent,  of  lime'; 
that  was,  of  course,  united  with  the  oxide,  otherwise  it  would  not 
have  been  precipitated  by  ammonia.  This  lime  could  not  be 
properly  separated  by  means  of  ah  alkaline  oxalate,  because  the 
oxalate  of  uranium  is  itself  scarcely  soluble.  The  author  there¬ 
fore  dissolved  the  impure  oxide  in  nitric  acid,  and  separated  the 
t\vo  nitrates  by  repeated  crystallizations,  the  nitrate  of  lime  re¬ 
maining  in  the  mother-water. 

Oxide  of  uranium  separated  from  the  nitrate  by  potash,  was 
formed  into  a  globule  with  white  wax  and  20  percent,  of  fluate 
©f  lime,  carbonate  of  lime,  and  charcoal  powder.  This  mixture. 
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exposed  to  the  most  violent  fire,  did  not  produce  a  perfect  metal¬ 
lization  :  100  grains  of  oxide  of  uranium  and  .5  grains  of  charcoal, 
exposed  for  three  hours  to  the  heat  of  a  forge,  agglutinated  into  a 
mass,  lost  two  thirds  of  its  volume,  arid  became  of  an  iron-grey 
colour.  By  the  help  of  a  magnifying  glass,  fine  needles  of  a 
feeble  metallic  lustre  were  perceived  in  it.  it  absorbed  much 
water,  and  its  specific  gravity  was  9,000,  and  would  probably 
have  been  more,  if  the  mass  had  been  compact  and  properly 
melted.  It  dissolved  in  nitric  acid,  and  disengaged  nitrous  gas. 
Heated  in  a  crucible,  it  took  the  form  of  a  blackish  grey  powder, 
and  its  weight  was  increased  from  5  to  25  per  cent.  * 

Metallic  uranium  is  not  acted  upon  by  sulphuric  acid- if  diluted; 
but  when  that  acid  is  concentrated,  and  boiling,  it  acts  slightly 
upon  this  metal,  disengaging  sulphurous  acid  gas.  Muriatic-acid 
also  has  but  a  slight  action  on  uranium,  although  it  dissolves  so 
much,  that  when  the  solution  is  evaporated,  and  the  residuum 
heated  to  redness,  oxygenized  muriatic  acid  is  disengaged,  and 
there  remains  a  black  grey  oxide  ad  minimum,  which  contains  5  of 
O  per  cent,  of  oxygen,  and  becomes  yellow  by  exposure  to  the 
air.  Salts  of  uranium  cannot  be  obtained  from  either  of  those 
acids.  The  oxide  of  uranium  ad  maximum  is  prepared  by  decom¬ 
posing  nitrate  of  uranium  by  potash.  This  oxide  is  citron  yellow* 
it  contains  20  to  24  percent,  of  oxygen,  and  does  not  become  add 
■by  cohobating  nitric  acid  upon  it. 

Neither  potash,  nor  the  carbonate  of  potash,  dissolves  the  oxide 
of  uranium  when  it  has  been  dried  :  but  when  added  in  excess  to 
a  salt  of  uranium,  they  partly  dissolve  the  precipitated  oxide,  and 
particularly  the  carbonate  has  this  effect.  The  same  thing  not 
only  happens  with  ammonia,  but  the  oxide  also  becomes  browner, 
*md  appears  to  pass  into  the  state  of  an  oxide  ad  minimum.  Oil 
olive  also  disoxygenizes  the  yellow  oxide  of  uranium,  and  renders 
it  brown  ;  the  oil  becomes  thick. 

Oxide  of  uranium  (obtained  by  the  calcination  of  the  nitrate), 
when  boiled  with  diluted  sulphuric  acid,  evaporated  and  re- 
dissolved,  gave  a  greenish  yellow, solution,  which  crystallized  by 
spontaneous  evaporation,  and  formed  citron-yellow  crystals, 
that  had  the  very  rare  form  of  pentangular  pyramids.  Exposed 
to  a  white  heat  it  did  not  melt,  but  was  decomposed,  and  lost 
30  per  cent. :  there  remained  a  black  oxide,  which  being  dissolved 
in  nitrous  acid,  did  not  retain  any  sulphuric  acid. 

The  crystals  of  the  sulphate,  on  being  exposed  to  the  air  and 
the  rays  of  the  sun,  lose  their  transparency,  bat  do  not  effloresce. 
They  dissolve  in  |  of  their  weight  of  water  at  15  ,  forming  a 
thick  syrup-like  solution.  They  dissolve  in  25  parts  of  alcohol* 
and  this  solution  undergoes  some  remarkable  changes  bv  the  rays  of 
the  sun.  The  yellow  liquid  deposits  a  greenish  grey  matter,  and 
acquires,  in  a  few  days,  a  smell  of  ether,  but  more  resembling 
nitric  ether  than  sulphuric  :  the  liquor  contains  disengaged  sui- 
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phuric  acid,  and,  after  being  filtered,  is  as  clear  as  water,  and 
does  not  contain  any  metal  in  solution.  The  precipitate,  which  is 
green,  contains  sulphuric  acid. 

One  hundred  grains  of  the  sulphate,  dissolved  in  water  and  pre¬ 
cipitated  by  muriate  of  barytes,  yielded  50'  grains  of  dry  sulphate 
of  barytes.  Another  JOO  grains,  dissolved  in  water  and  precipi¬ 
tated  by  potash,  yielded  a  precipitate  weighing  70  grains.  The 
salt  also  lost  12  per  cent,  by  a  slight  calcination ;  so  that  the  sul¬ 
phate  appears  to  be  composed  of  18  parts  of  sulphuric  acid,  /O  of 
oxide  of  uranium,  and  12  of  water. 

Oxide  of  uranium,  dissolved  in  nitric  acid  and  evaporated  by 
the  heat  of  a  stove,  yielded  rectangular  quadrangular  pyramids  an 
inch  and  a  half  in  length.  The  colour  of  this  salt  is  variable  ;  it  is 
of  a  citron-yellow  brown,  wiih  greenish  edges ;  sometimes  it  is 
darker.  By  a  slight  calcination  they  turn  to  a  yellow  powder,  and 
lose  14  per  cent,  of  their  weight :  100  grains  of  the  dried  nitrate, 
dissolved  in  water  and  precipitated  by  potash,  gave  64  grains  of 
washed  and  dried  precipitate  ;  from  whence  we  may  conclude, 
that  it  is  composed  of  25  parts  of  nitric  acid,  6l  of  oxide  of  ura¬ 
nium,  and  14  of  water. 

Nitrate  of  uranium  exposed  to  heat  melts  by  reason  of  the 
water  it  contains  ;  it  then  becomes  solid  again,  grows  red,  and 
gives  out  oxygen  and  nitrous  gas.  There  remains  a  yellow-brown 
matter,  so  far  disoxidized,  that  when  it  dissolves  in  nitric  acid  it 
disensae:es  nitrous. 

Nitrate  of  uranium,  in  a  dry  air  and  a  heat  of  20°,  is  efflores¬ 
cent;  but  in  a  moist  cellar  it  deliquesces.  It  dissolved  in  •§  its 
weight  of  water.  One  part  of  alcohol  can  dissolve  parts  of 
this  salt ;  by  a  slight  heat  a  part  of  the  nitrate  in  this  solution  is 
decomposed ;  an  oxide  is  precipitated,  and  ether  is  formed.  The 
nitrate  is  also  very  soluble  in  sulphuric  ether,  forming  a  yellow 
solution,  which,  exposed  to  the  sun’s  rays,  becomes  green,  ac¬ 
quires  the  smell  of  nitric  ether,  a  black  matter  being  precipi¬ 
tated. 


Observations . — The  ore  used  by  the  author  was  probably  the 
pechblende  of  the  Germans,  or  the  urane  oxydnle  of  Hauy, 
which  is  the  only  black  mineral  containing  it.  Hitherto  this  metal 
is  very  scarce,  and  therefore  we  think  it  necessary  to  relate  the 
characters  by  which  the  ore  above-mentioned  is  distinguished 
from  those  minerals  with  which  it  might  be  confounded.  These 
analogous  minerals  are  common  blend  (or  blayk  jack)  and  wol¬ 
fram.  From  the  former  of  these  it  differs  by  being  rather  hea¬ 
vier,  and  by  yielding  a  blackish  powder ;  whereas  that  of  common 
blend  is  grey.  The  laminae  in  common  blend  are  situated  in  va¬ 
rious  directions ;  thepe  of  pechblende,  on  the  contrary,  lie  in  only 
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one  direction.  The  powder  of  wolfram  is  brown,  inclining  to 
violet ;  and  the  mineral  may  also  be  divided  with  smooth  surfaces 
in"  two  directions,  one  of  which  is  perpendicular  to  the  other. 


On  the  Oxidizernent  of  Metals ,  and  on  the  Oxidizernent  of  Iron  in 
particular.  By  M.Thenakp. — Ann.de  Chim.  No.  1 66,  Fame  5(5. 

It  is  known  that  combustible  bodies  combine  with  different 
quantities  of  oxygen  5  and  hence  Berthollet  has  been  led  to  infer, 
that  there  exists  an  infinite  number  of  degrees  between  the  maxi¬ 
mum  and  the  minimum  of  oxidizernent.  Although  the  author 
thinks  there  are  a  much  greater  number  of  metallic  oxides  than  is 
usually  admitted,  he  is  far  from  supposing  that  there  areas  many 
oxides  as  there  are  possible  degrees  of  oxygenizement  for  if  there 
were,  why  do  the  oxides  always  exist  in  a  peculiar  state  in  their 
combinations  with  acids  r  The  analogy  also,  with  sulphur  and 
phosphorus,  which  form  peculiar  acids,  with  a  determinate  dose 
of  oxygen ;  and  of  hydrogen,  which  forms  water  also,  with  a 
determinate  proportion  of  oxygen,  is  greatly  in  favour  of  the 
opinion,  that  there  exist  certain  stages,  as  it  were,  of  oxidizernent 
in  metallic  oxides. 

Even,  if  it  is  any  ways  doubtful  as  to  the  oxides  themselves, 
still  we  must  admit  this  opinion  in  respect  to  metallic  salts,  since 
we  constantly  find  a  blue  oxide  in  salts  of  cobalt,  a  green  oxide  in 
those  of  nickel,  a  white  oxide  in  those  of  bismuth,  zinc,  or  lead, 
a  grey  oxide  in  those  of  silver,  a  yellow  oxide  in  those  of  gold, 
and  a  brown  oxide  in  those  of  platina.  On  the  other  hand  only 
two  white  oxides  of  antimony  unite  with  acids  ;  so  also  it  is  only 
the  grey  and  the  white  oxide  of  tin,  or  the  black  and  the  red  oxides 
of  quicksilver,  or  the  yellowish  white,  and  the  brown  oxide  of 
copper,  that  are  found  in  the  salts  of  these  metals. 

It  has  been  supposed  by  some,  that  in  all  the  salts  of  iron  the 
oxide  was  either  green  or  red  ;  some  chemists  have  added  to  these 
a  yellow  oxide,  because  some  salts  of  iron  are  of  this' colour.  But 
it  is  probable  that  these  yellow  salts  are  formed  of  a  red  oxide. . 
There  exists,  however,  a  white  oxide  of  iron,  as  is  easily  shewn  by 
pouring  an  alkali  into  a  solution  of  iron  made  by  the  sulphuric 
acid.  A  white  precipitate  is  formed,  which,  on  exposure  to  air, 
becomes  green  at  the  surface,  or  even  red  :  this  oxide  does  not  re¬ 
tain  any  sulphuric  acid. 

It  is  this  white  oxide,  supersaturated  with  sulphuric  acid,  which 
forms  the  greater  part  of  the  green  vitriol  used  in  the  arts  This 
oxide  is  sometimes  united  with  a  greater  proportion  ot  sulphuric 
acid  -}  and  as  the  green  and  red  oxides  also  unite  each  with  two 
different  proportions  of  sulphuric  acid,  there  are  no  less  than  .fix 
species  of  sulphate  of  iron.  The  author  distinguishes  them,  partly 
by  the  colour  of  the  oxide,  and  partly  by  the  state  of  the  acid  by 
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the  several  names  of  acidulous,  and  acid,  sulphate  of  white  oxid$ 
of  iron  ;  acidulous,  and  acid,  sulphate  of  green  oxide  of  iron; 
and  neutral,  and  acid>  sulphate  of  red  oxide  of  iron. 

The  acidulous  sulphate  of  white  oxide  of  iron  is  obtained  by  boil¬ 
ing  diluted  sulphuric  acid  upon  iron  :  it  is  always  of  a  bottle-green 
colour,  and  is  the  most  esteemed  in  the  arts.  JBy  the  addition  of 
sulphuric  acid  it  changes  to  an  emerald- green,  and  thus  becomes 
acid  sulphate  of  white  oxide  of  iron,  which  has  a  more  powerful 
action  upon:  blue  colours.  When  sulphuric  acid  is  poured  into  a 
solution  of  acidulous: sulphate  of  white  oxide  of  iron  evaporated 
to  3d°,  this  acid  sulphate  of  white  oxide  of  iron  is  precipitated  in 
white  crystals.  Sodt  sometimes  happens  in  manufactories  of  green 
vitriol,  that,  in  the  process  of  evaporation,  the  liquor  deposits  a 
white  sediment,  flung  away  by  the  manufacturers  under  the  name' 
of  magnesia.  This  arises  from  the  solution  being  surcharged  with 
acid;  so  that  at  a  particular  period  a  division  of  it  takes  place,  and 
the  two  sulphates  of  white  oxide  of  iron  are  formed,  of  which  that 
which  is  acid  precipitates.  This  inconveniency  may  be  avoided 
by  boiling  the  solution  on  iron,  and  adding  water  if  necessary. 
This  process  converts  all  the  acid  sulphates  of  iron,  of  whatever 
colour,  into  acidulous  or  neutral  ones,  and  is  practised  in  many 
manufactories,  particularly  at  Beauvais,  the  sulphate  there  used 
having  effloresced  from  turf.  Both  the  sulphates  of  white  oxide 
of  iron  are  precipitated  of  a  white  colour  by  the  alkalies.  By  the 
action  of  oxygenized  muriatic  acid  they  are  changed  into  sulphates 
of  green  or,  red  oxide :  of  iron,  in  the  same  manner  as  the  white 
oxide  itself  becomes  green,  or  red,  by  tire  action  of  that  acid,  or  of 
the  air.  •’  -  .  . 

■  The  acidulous  and  the  acid  sulphate  of  green  oxide  of  iron  are 
vegy  different.  The  acidulous  sulphate  does  not  crystallize,  and 
<jan  only  exist  in  a  liquid  form ;  for  on  evaporation  it  absorbs  the 
oxygen  of  the  ai*r,  and  is  decomposed,  ail  acid  sulphate  of  green 
oxide  of  iron  remaining  in  solution,  which  is  almost  colourless, 
and  the  neutral  sulphate  of  red  oxide  of  iron  being  deposited.  The 
acidulous  sulphate,  of  green  oxide  of  iron  is  red,  and  may  be  pro¬ 
cured  by  exposing  the  acidulous  sulphate  of  white  oxide  of  iron 
to  the  air.  Oxygenized  muriatic  acid  converts  it  at  once  into 
acid  sulphate  of  red  oxide  of  iron  5  on  the  other  hand,  iron  changes 
it  into  acidulous  sulphate  of  green  oxide  of  iron.  Sulphuric  acid 
destroys  its  red  colour,  and  changes  it  into  the  acid  sulphate,  . 
which,  although  almost  colourless,  forms,  on  evaporation,  crystals 
approaching  to  emerald-green,  not  efflorescing  in  the  air.  The 
solution  of  these  crystals  is  very  slightly  coloured ;  it  does  not 
absorb  oxygen,  unless  very  slowly,  the  excess  of  acid  which  it 
contains  fixing  to  a  certain  degree  the  oxide  of  iron  ;  but  by  oxy¬ 
genized  muriatic  acid,  the  oxide  becomes  red,  and,  by  the  addition 
of  iron,  it  changes  to  the  white  oxide,  especially  at  the  tempera¬ 
ture  of  boiling  waters  Both  the  acidulous  and  acid  sulphates  of 
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green  oxide  of  iron  are  precipitated  of  a  green  colour  by.  alkalies. 
This  precipitate  does  not  contain  acid,  if  a  sufficient  quantity  of 
alkali  is  used, -and  it  is  always  of  a  green  colour. 

The  acid  sulphate  of  red  oxide  of  iron  is  obtained  by  dissolving 
the  red  oxide  in  diluted  sulphuric  acid  ;  for,  if  concentrated,  the 
acid  wall  not  dissolve  it.  This  acid  sulphate  contains  a  greater 
excess  of  acid  than  the  acid  sulphates  of  green  oxide  of  iron  ;  and 
this  last  contains  more  than  the  acid  sulphate  of  white  oxide- of 
iron,  agreeable  to  the  general  property  of  metallic  oxides,  which 
require  more  acid  to  saturate  them  as  they  are  more  oxygenized. 
Like  the  other  two  acid  sulphates,  of  iron,  it  is  almost  colourless  : 
but  it  becomes  red,  when  part  of  the  excess  of  its  acid  i$  taken 
away,  by  potash.  On  adding  more  of  the  alkali,  the  neutral  sul¬ 
phate  is  precipitated,  which  may  yet  be  decomposed  by  the  alka¬ 
lies  :  it  decomposes,  like  all  the  salts  of  very  much  oxygenized 
iron,  sulphuretted  hydrogen  passing  itself  into  acid  sulphate  of 
green  or  white  oxide  of  iron  :  it  does  not  crystallize  by  evapora¬ 
tion  ;  and  iron  changes  it  into  a  less  oxygenized. sulphate. 

The  solution  of  iron  in  gallic  acid  is-  at  first  colourless  :  by  ex¬ 
posure  to  air  it  becomes  blue  ;  it  then  yields  a  deposit,  and  passes 
to  a  blackish  grey.  These  phenomena  arise  from  the  three  oxides 
that  iron  forms.  Gallic  acid  being  poured  into  the  acidulou*  sul¬ 
phate  of  white  oxide  of  iron,  does  not  produce  a  precipitate  $ 
poured  into  the  acidulous,  and  the  acid  sulphate  of  green  oxide  of 
iron,  it  forms  a  tine  blue  precipitate  and  when  poured  into  an 
highly  oxidized  sulphate  of  iron,  the  precipitate  is  black,  border¬ 
ing  on  grey.  An  excess  of  acid  prevents  this  precipitation.  So 
the  addition  of  an  alkali  to  the  acidulous  sulphate  of  white  oxide 
of  iron  is  necessary  to  cause  the  gallate  to  be  precipitated  in  violet 
docks.  The  saturation  of  the  acid,  in  the  acid  sulphate  of  red 
oxide  of  iron,  is  necessary  to  dispose  it  for  precipitation  by 
gallic  acid  ;  but  the  muriate  of  red  oxide  of  ii'on,  which  is  only 
slightly  acid,  does  not  require  this  previous  addition. 

The  three  oxides  of  iron  form,  with  the  prussic  afcid,  a  still 
greater  number  of  compounds  ;  for  there  exist  not  only  neutral 
prussiates,  and  prussintes  with  excess  of  oxide,  but.  both  are  capa¬ 
ble  of  uniting  with  the  prussiate  of  potash,  and  probably  with  the 
other  alkaline  prussiates.  These  triple  salts  are  insoluble,  if  the 
metallic  prussiate  predominates  j  and  soluble,  if  the  alkaline 
prussiate  is  in  superior  quantity.  '  ' 

If  the  iron  is  slightly  oxidized,  the  solution  •  fobtly  acid,  and 
the  prussiate  has  an  excess  of  alkali,  a  white  precipitate  is  ob¬ 
tained  ;  bnf  if,  while  the  other  circumstances  remain  the  same, 
the  prussiate  is  neutral,  the  precipitate  will  be  greenish-white. 

The  neutral  sulphate  of  .red  oxide  of  iron  is  yellow,  and  inso¬ 
luble  in  water.  It  is  this  salt  that  is  precipitated  from  the  acidu¬ 
lous  sulphates  of  iron,  either  of  the  green,  or  of  the' white  oxide, 
when  exposed  to  the  air.  It  is  also  precipitated  from  the  acid  sui- 
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phate  of  green  oxide  of  iron  by  boiling  3  the  solution  then  loses 
its  red  colour,  because  it  becomes  an  acid  sulphate.  It  is  this 
salt  which  some  chemists  have  taken  for  an  oxide. 

The  muriates  of  iron  are  nearly  similar  to  the  sulphates  3  but 
the  acid  muriates  are  not  so  well  characterized.  The  slightly 
oxidized  muriate  forms  green  crystals  j,  but  by  exposing  the  so¬ 
lution  to  the  air,  the  iron  becomes  more  oxidized,  and  part  of  it 
precipitates. 

There  are  no  nitrates  of  white  oxide  of  iron.  The  nitrate  of 
green  oxide  of  iron  is  formed  by  using  acid  of  5°  3  that  of  the  red 
oxide,  by  using  acid  at  more  than  12°  or  15°.  If  the  acid  is  yet 
stronger,  a  portion  of  red  oxide  is  precipitated  3  and  at  30  to  40° 
a  very  small  quantity  remains  in  solution.  This  precipitation,  as 
well  as  the  little  solubility  of  colcothar  in  nitric  or  sulphuric  acid, 
is  owing  to  the  oxide  not  being  sufficiently  divided.  Both  these 
acids,  however,  dissolve  the  red  oxide  when  recently  precipitated 
from  the  nitrate  or  muriate  by  the  alkalies. 

The  other  acids  have  similar  actions  on  iron  3  but  as  these 
combinations  have  little  use  in  the  arts  at  present,  the  author 
passes  over  them  in  silence,  noticing  only  the  gallates  and  prus- 
siates  of  iron. 

From  the  same  cause,  acids  turn  the  prussiate  of  white  oxide  of 
iron,  of  a  greenish  colour  5  and  on  the  other  hand,  alkalies  change 
the  prussiate  of  green  oxide  of  iron  to  a  white  colour.  These 
precipitates  are  not  pure  prussiates  of  iron,  but  contain  prussiate 
of  potash,  which  has  such  affinity  for  prussiate  of  iron,  that  even 
sulphuric  acid  does  entirely  decompose  the  insoluble  combination 
of  these  two  salts.  When  only  a,  slight  excess  of  acid  is  added, 
the  residue  still  contains  much  potash,  and  is  constantly  greeiij  it 
becomes  bluish-green  by  a  greater  quantity,  and,  on  analysis,  is 
found  to  contain  less  alkali  and  oxide.  When  the  alkaline  prus¬ 
siate  is  sufficiently  abundant  to  render  the  combination  soluble, 
the  mutual  attraction  of  these  two  salts  is  still  more  remarkable  3 
for  even  sulphuric  acid  does  not  disengage  the  least  quantity  of 
prussic  acid,  and  the  sulphate  of  iron  always  pauses  a  copious 
precipitation  3  although  in  pure  alkaline  prussiate  the  carbonic 
acid  is  capable  of  disengaging  the  prussic  acid. 

The  same  results  are  obtained  by  using  the  acidulous  sulphate 
of  green  oxide  of  iron,  and  the  muriate  of  red  oxide  of  iron  3 
which  last  is  only  slightly  acid.  The  precipitates  are  always  triple 
prussiates  of  iron  and  potash  :  that  which  contains  the  green  oxide 
is  less  blue  than  that  which  contains  the  red  oxide.  Both  change 
colour  if  united  with  a  great  excess  of  oxide  3  the  first  becomes 
yellowish-white,  the  second  reddish-yellow  3  with  a  less  excess  of 
oxide,  their  colour  is  more  upon  a  blue  3  but  both  may  be  ren¬ 
dered  more  lively  by  acids. 

Hence  there  are  six  prussiates  of  iron,  viz.  three  neutral,  and 
three  with  excess  of  oxide  3  which  excess  may  also  be  greater,  or 
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less  :  and  as  all  these  may  be  combined  with  various  proportions 
of  the  alkaline  prussiates,  the  varieties  of  these  salts  are  very  nu¬ 
merous.  ...  i 

Prussian  blue  becomes  green  by  exposure  to  the  air,  and  thus 
forms  an  oxygenized  prussiate  of  red  oxide  of  iron.  When  com¬ 
mon  prussiate  of  potash  is  boiled  with  Prussian  blue  thus  oxyge¬ 
nized,  either  totally  or  only  in  part,  the  oxygenized  prussic  acid 
unites  with  the  potash,  and  the  prussic  acid  is  transferred  to  the 
iron  ;  so  that  the  filtrated  liquor  precipitates  the  nitrate  or  muri¬ 
ate  of  red  oxide  of  iron,  and  of  a  green  colour.  This  is  the  rea¬ 
son  why  some  solutions  of  prussiates,  made  by  means  of  Prussian 
blue,  precipitate  the  slightly  oxidized  sulphate  of  iron,  of  a  white 
colour,,  and  not  of  a  blue. 

It  is  this  variety  of  prussiates  that  renders  their  preparation  so 
difficult.  There  still  remain  many  improvements  to  be  made  in 
the  manufacturing  of  Prussian  blue,  particularly  the  saving  of  the 
carbonate  of  ammonia,  which  is  formed  in  the  calcination  ;  so 
that  sal  ammoniac  might  be  made  at  the  same  time,  which  would 
increase  the  profit,  with  little  addition  to  the  expense.  Equal 
quantities  of  potash  and  of  blood  are  preferable  to  any  other  pro¬ 
portion  ;  the  addition  of  iron  favours  the  formation  of  prussiate 
of  iron,  and  fixes  it if  the  calcination  is  carried  beyond  what  is 
necessary  for  the  fusion  of  the  mass,  the  prussiate  of  potash,  or 
what  is  to  form  it,  is  decomposed  at  least  in  part.  It  is  no  less 
necessary  to  crystallize  the  prussiate  of  potash,  in  order  to  obtain 
Prussian  blue  of  superior  quality  for  thus  the  sulphuretted  hy- 
drosulphuret  of  potash  is  changed  into  sulphate  of  potash  ;  and  it 
becomes  also  necessary  to  add  but  a  small  quantity  of  alum  to  sa¬ 
turate  the  excess  of  alkali:  the  sulphuretted  hydrosulphuret  of 
potash  may  also  be  decomposed  by  sulphuric  acid,  especially  as 
that  acid  does  not  alter  the  prussiate  of  potash  when  united  with 
a  certain  quantity  of  prussiate  of  iron.  The  crystallization  is 
not,  however,  necessary  in  the  preparation  of  common  Prussian 
blue,  in  which  a  great  deal  of  alum  is  employed,  which  could 
only  be  separated  by  a  great  quantity  of  potash ;  it  will  be  suf¬ 
ficient  to  boil  the  liquor  for  some  time  to  decompose  the  hydro¬ 
sulphuret  ;  and  the  sulphuretted  hydrogen  will  be  separated  by 
the  acid  of  the  alum.  Lastly,  the  operation  would  be  much 
abridged  by  mixing  with  the  prussiate  of  iron  a  small  quantity  of 
oxygenized  muriate  of  lime,  instead  of  washing  it  with  a  large 
quantity  of  water. 
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Chim .  No.  l6'6.  Tome  56. 

This  letter  to  Berthollet  is  a  continuation  of  the  dispute,  whe¬ 
ther  in  the  oxidizement  of  metals  there  are  any  intermediate 
terms  between  the  maximum  and  minimum  of  oxidizement. 

L  2 


/  b  0?i  the  Ojcidizern  ent  of  Metals. 

M.  Haussman  cites  a  number  of  experiments  and  observations 
which,  he  thinks,  tend  to  prove  the  existence  of  these  intermediate 
terms,  > 

Muriate  of  tin  not  diluted  with"  water  being  mixed  with  a  con¬ 
centrated  solution  of  pure  potash,  much  heat  was  disengaged,  a 
part  of  the  tin  was  precipitated  in  the  metallic  stale,  the  other 
part  remained  in  solution.  This  alkaline  solution  changes  the 
yellow  colour  of  gold  fixed  upon  cotton  by  means  of  ammonia 
into  grey,  although  pure  potash  had  not  this  effect.  The  same 
change  was  produced  by  plunging  into  it  cotton  moistened  with 
a  solutiomof  gold  and  then  dried.  Even  a  solution  of  gold  much 
diluted,  poured  into  the  alkaline  solution  of  tin,  underwent  a 
similar  change.  This  liquor  also  discharges  the  blackish  brown 
colour  of  the  oxide  of  manganese  fixbd  upon  cotton  by  an  alkaline 
precipitate. 

All  these  changes  are  more  rapidly  produced,  if  the  muriate  of 
tin  is  diluted  with  six  or  eight  times  as  much  water  before  the 
potash  is  added  ;  no  heat  is  then  disengaged,  nor  no  tin  precipi¬ 
tated  in  a  metallic  state.  The  solution  does  not  lose  its  properties 
by  exposure  to  the  air. 

Cotton  dipped  into  the  sulphate  of  manganese  preserves  its 
"whiteness  in  drying  ;  but  on  dipping  it  into  a  solution  of  pure 
potash,  or  carbonate  of  potash,  and  exposing  it  to  the  air,  it  be¬ 
comes  brown,  which  grows  darker,  and  passes  nearly  into  a 
black  by  being  left  for  some  time  in  an  oxygenized  alkaline 
muriatic  liquor. 

An  oxygenized  muriatic  alkaline  liquor  takes  a  purple  colour 
by  standing  for  some  time  over  the  brown  precipitate  of  manga¬ 
nese.  The  white  oxide  of  lead  becomes  coloured,  by  being  long 
exposed  to  the  oxygenized  muriate,  and  frequently  stirred. 

The  muriate  and  the  nitro -muriate  of  tin  being  much  diluted 
are,  when  pure,  of  a  watery  transparency  ;  but  on  being  mixed, 
they  take  the  colour  of  white  wine.  If  into  this  mixture  a  solu¬ 
tion  of  gold,  with  excess  of  acid  and  very  dilute,  be  poured,  the 
liquor  takes  a  very  fine  purple  tinge,  and  may  be  used  in  dying. 
Shades  of  peach  and  lilac  colour  will  be  produced  if  the  nitro- 
muriate  of  tin  predominates,  and  shades  of  grey  if  the  muriate  of 
tin  predominates  3  but  if  this  last  is  too  abundant,  the  oxide  of 
gold  will  he  precipitated,  which  cannot  be  used  for  gilding  by 
the  rag.  If  this  purple  liquor  is  exposed  to  a  strong  heat,  the 
purple  powder  of  Cassius  is  precipitated. 

The  water-green  acetous  solution  of  iron  takes  a  reddish-yel¬ 
low  tinge  by  exposure  to  atmospheric  air  or  oxygen.  By  mixing 
sulphuric  acid  with  nitrate  of  iron,  evaporating  the  nitric  acid, 
and  exposing  the  residuum  to  the  humidity  of  the  air,  fine 
white  crystals  of  super-oxygenized  sulphate  of  iron  are  obtained, 
which  grow  yellow  by  exposure  to  light  3  but  a  slight  washing  re¬ 
stores  their  whiteness.  The  same  kind  of  crystals  may  be  obtained 
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by  precipitating  nitrate  of  iron,  and  dissolving  the  precipitate  in 
sulphuric  acid.  \ 

Linens  printed  with  acetate  of  iron  and  maddered,  are  a  long 
time  in  bleaching ;  and  the  printed  part  is  frequently  so  much 
injured  that  the  place  appears  to  be  burnt,  or  corroded  by  a  strong 
acid.  *  '  ^ 

Any  solution  of  indigo  (except  the  sulphate)  passes  through 
every  shade  of  bluish-green,  even  to  that  of  a  very  yellow  olive, 
and  yet  retains  the  same  quantity  of  indigo  of  solution.  Indeed 
the  beauty  and  solidity  of  the  blues,  whether  for  the  bath,  or  for 
pencil-work,  depends  upon  the  degree  of  oxidizement. 


Further  Observations  on  some  Memoirs  by  Proust.  By  C.  L. 

JBerthollet. — Jour,  de  Phys.  Brum.  xiv.  Tome  (il . 

Proust,  it  is  well  known,  admits  only  two  degrees  of  oxidize¬ 
ment  in  metallic  substances ;  but  yet  imagines  it  probable  that 
the  two  extremes  may  unite  together,  and  that  the  combination 
ad  minimum  may  also  dissolve  the  simple  substance.  Against 
this  opinion  the  present  paper  is  directed,  and  it  is  to  be  followed 
by  another  on  the  solutions  of  metals. 

Tin  melted  in  contact  with  air  becomes  covered  with  a  blackish 
pellicle,  but  without  any  appearance  of  inflammation.  This  k 
the  first  degree  of  oxidizement.  The  oxide  may  be  separated  from 
the  metallic  grains  which  adhere  to  it  by  repeated  triturations  and 
elutriations.  Muriatic  acid  poured  on  this  oxide  dissolves  part  of 
it,  and  disengages  hydrogen  ;  the  undissolved  portion  becomes  of 
a  whitish  colour.  / 

The  former  oxide,  on  being  exposed  in  a  test  to  a  fire,  which 
causes  the  bottom  of  the  vessel  to  become  of  a  very  slight  red, 
is  covered  with  a  very  vivid  light ;  if  the  test  is  then  taken  from 
the  fire,  and  the  oxide  stirred,  so  that  every  part  of  it  may  be 
rendered  luminous,  the  oxide,  when  the  light  has  disappeared, 
will  appear  of  a  light  grey  colour.  A  farther  exposure  to  the 
same  degree  of  heat  does  not  reproduce  this  species  of  inflamma¬ 
tion  This  oxide  does  not  disengage  hydrogen  when  treated  with 
muriatic  acid. 

If  the  heat  be  raised,  the  oxide  again  becomes  luminous,  but 
less  so  than  before.  The  third  oxide  thus  produced  is  of  a 
lighter  grey. 

By  a  still  stronger  heat,  the  third  oxide  again  becomes  lumi¬ 
nous,  although  the  light  is  inferior  to  that  of  the  last  operation. 
The  oxide  is  of  a  still  lighter  shade  of  grey. 

The  fourth  oxide  thus  produced,  being  again  urged  by  a 
stronger  heat,  becomes  lighter,  or  of  a  white  with  a  shade  of  ash- 
colour.  This  fifth  oxide  was  not  reducible  by  being  treated  with. 
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resin,  oil,  or  charcoal ;  but  it  was  reduced  by  means  of  the  car¬ 
bonized  residuum  of  tartar. 

Tin  exposed  at  once  to  a  great  degree  of  heat  yields  a  vivid 
light,  and  is  changed  to  awhile  oxide.  This  sixth  kind  of  oxide 
may  also  be  obtained  by  detonating  tin  with  nitre.  The  same 
white  oxide  may  also  be  obtained  by  means  of  the  oxymuriate  of 
potash. 

Tin  reduced  to  an  oxide  by  means  of  nitric  acid,  and  then  ex¬ 
posed  to  heat,  becomes  yellow  :  so  that  if  the  opinion  of  Proust  be 
Adopted,  that  the  yellow  oxide  is  the  oxide  ad  maximum,  we 
might  distinguish  seven  degrees  of  oxidizement  in  tin  j  but  even 
avoiding  every  cause  of  illusion,  we  must  necessarily  admit  five. 

Chemists  already  admit  four  degrees  of  oxidizement  in  lead  : 
but  M.  Berthollet  thinks  it  necessary  to  state  the  particulars  of 
their  formation  to  shew  the  difficulties  in  Proust’s  theory. 

Lead,  by  a  slight  calcination,  yields  an  oxide,  which  may  be 
separated,  although  less  easily  than  that  of  tin,  from  the  unoxi¬ 
dized  metal.  This  oxide  is  grey,  with  a  shade  of  yellow ;  and  it 
evidently  appears  that  it  has  undergone  some  alteration  in  the 
elutriation,  which,  without  doubt,  was  occasioned  by  the  oxygen 
in  the  water. 

This  oxide,  exposed  to  a  brisk  heat,  inflames,  but  with  much 
less  vividness  than  the  oxide  of  tin,  and  becomes  yellow  of  dif¬ 
ferent  shades  according  to  circumstances. 

The  yellow  oxide  is  changed  by  a  slow  calcination  into  red 
lead,  which  however  contains  both  carbonic  acid  and  azote  j  but 
on  being  slightly  heated  these  are  disengaged,  and  a  pure  red 
oxide  is  left.  The  red  oxide,  by  exposure  to  a  considerable  de¬ 
gree  of  heat,  gives  out  oxygen,  and  reverts  to  the  state  of  yellow 
oxide,  or  to  litharge  if  the  heat  has  been  violent. 

The  red  oxide,  treated  with  nitric  acid,  or  with  oxygenized 
muriatic  acid,  absorbs  more  oxygen,  and  is  changed  into  a  flea- 
brown  oxide. 

It  will  not  be  possible  to  reconcile  these  various  changes  to 
Proust’s  hypothesis  without  several  inconsistencies.  It  is  equally 
probable  that  there  are  more  than  two  terms  of  oxidizement  in 
iron.  Sulphate  of  iron,  which  has  been  formed  with  an  excess 
of  iron,  or  which  has  been  kept  for  some  time  upon  iron-filings, 
yields,  with  alkalies,  a  white  precipitate.  Sulphate  of  iron  that  is 
rather  more  oxidized  yields  a  blackish  precipitate :  and  this  last 
sulphate  does  not  contain  the  red  oxide  of  iron,  and  the  oxide  ad 
minimum,  for  ammonia  dropped  gradually  into  the  solution 
causes  an  uniform  black  precipitate  ;  but  this  alkali,  according  to 
Gay  Lussac,  precipitates  the  red  oxide  in  preference  to  any  other 
when  they  occur  together. 

The  nature  and  number  of  the  oxides  of  iron  is  best  known  from 
the  consideration  of  the  native  oxides  joined  to  that  of  the  arti¬ 
ficial  kinds.  Bournon  has  observed,  that  there  are  several  natural 
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oxides  of  iron.  The  first  and  least  oxidized  is  the  fer  oxklule  of 
Hauy,  which  is  strongly  attracted  by  the  magnet,  and  crystal¬ 
lizes  in  regular  octahedrons.  The  second  is  the  fer  oligiste  of 
Hauy,  which  is  less  magnetic,  and  crystallizes  in  rhomboids 
slightly  acuminated.  The  third  stage,  according  to  Hauy,  is  de¬ 
nominated  by  him  fer  oxide  :  this  is  no  longer  attracted  by  the 
magnet,  and  is  not  crystallized.  The  Count  himself  inserts  be¬ 
tween  the  fer  oligiste  and  the  fer  oxide  of  Hauy,  a  fourth  species 
with  a  grey  colour,  and  a  specular  aspect,  which  is  not  magnetic, 
but  crystallizes  in  perfect  cubes.  Its  powder  is  redder  than  that 
of  the  fer  oligiste  of  Hauy,  but  it  has  the  yellow  shade  observed 
in  the  powder  of  haematites. 

Daubisson  is  for  increasing  the  number  of  native  oxides  still 
further,  and  thinks  that  there  are  at  least  seven  distinct  species. 

1.  Very  magnetic  black  fer  oxidule. — Hauy,  iv,  10. 

2.  Grey  magnetic  ore,  with  a  dark  red  trace,  from  Sweden-. 
—-Hauy,  iv.  47. 

3.  Specular  iron  ore,  of  volcanoes,  formerly  called  by  Hauy 
fer  pyrocete. — Hauy,  iv.  4/,  &  seq. 

4.  Grey  iron  ore  of  the  island  of  Elba. — Hauy,  iv.  45. 

5.  Iron  ore  from  Frammacont,  in  grey  lamellar  crystals,  but 
with  a  shade  of  red. — Hauy,  iv.  40'. 

6.  Micaceous  iron  ore,  or  the  eisen  glimmer  of  the  Germans. 
— Hauy,  iv.  45. 

7*  Rother  eisenrahm,  or  the  red  scaly  iron  ore. — Hauy,  iv.  106. 

To  which  may  perhaps  be  added,  as  an  eighth  kind,  the  com¬ 
mon  red  oxide  3  but  besides  these  principal  terms,  there  are  an 
hundred  others  which  an  experienced  eye  can  distinguish. 

All  the  minerals  of  these  different  terms  are  homogeneous  in  the 
eyes  of  mineralogists  3  they  have  each  a  peculiar  crystalline  form, 
and  they  yield  nothing  011  analysis  but  iron  and  oxygen  3  and  it  is 
probable  that  the  oxygen  is  uniformly  diffused  through  them. 

M.  Berthollet  only  controverts  the  union  of  oxygen  with 
bodies  in  no  more  than  two  proportions  ;  but  it  must  not  be 
imagined  that  he  supports  the  idea  that  every  degree  of  oxidize- 
ment  between  the  maximum  and  the  minimum  is  equally  pos¬ 
sible,  as  he  has  positively  asserted  the  contrary  in  his  Essai  de 
Stat.  China.  §§  371,  387,  388. 

Proust  allows  that  the  oxides  are  less  volatile  than  the  metals 
from  whence  they  are  formed,  and  instances  those  of  tellurium 
and  of  copper  3  and  he  thinks  that  of  the  four  oxides,  formerly  men¬ 
tioned  by  M.  Berthollet.,  two  of  them  ought  to  be  considered  as 
exceptions  to  the  general  rule,  viz.  the  oxide  of  antimony  and 
that  of  arsenic,*  he  even  considers  antimony  as  being  absolutely 
fixed,  but  says,  that  the  two  oxides  of  this  metal  rise  in  vapours, 
and  line  the  upper  part  of  the  vessels  with  their  long  silvery 
threads. 

Metallic  antimony  exposed  in  a  retort  to  a  violent  heat,  yielded 
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a  considerable  quantity  of  white  transparent  threads,  which  sub¬ 
limed  into  the  neck  of  the  •vessel,  and  along  with  these  several 
mamillary  lumps,  which  retained  their  metallic  properties.  The 
oxide  thus  obtained  was  exposed  in  a  still  more  violent  heat,  in  a 
crucible  covered  with  another  crucible  ;  only  a  small  quantity  of 
white  pulverulent  oxide  was  sublimed  5  the  far  greater  part  remained 
at  the  bottom,  and  formed  a  yellowish  glass,  slightly  transparent. 

Another  portion  of  the  oxide  exposed  again  in  a  retort,  to.  a 
heat  that  was  at  least  equal  to  that  by  which  the  oxide  had  been 
formed,  yielded  only  a  small  portion  of  sublimed  oxide,  in  the. 
form  of  needles  ;  the  remainder  formed  a  hard  mass  :  hence  we 
may  justly  conclude,  that  the  oxide  of  antimony  is  more  fixed 
than  the  metal 

In  the  same  manner  tin  is  volatilized,  when  it  is  exposed  to  a 
violent  heat,  or  when  it  is  detonated  with  nitre,  or  with  the  oxy¬ 
genized  muriate  of  potash,  and  is  changed  into  a  white  oxide, 
which  is  no  longer  volatile.  Geoffrey  has  noticed  that  tin,  ex¬ 
posed  upon  charcoal  to  the  focus  of  a  lens,  dissipates  in  smoke 
but  that  when  it  was  placed  upon  a  cupel,  it  became  oxidized, 
and  remained  a  long  time.  The  oxide  of  tin  heaped  up  in  a  cupel 
did  not  melt  in  the  focus,  but  only  became  soft  and  smoked  ;  the 
heap  fell  down,  and  formed  groups  of  fine  crystals,  rough,  brittle, 
and  transparent,  which  were  scarcely  altered  by  a  further  conti¬ 
nuance  in  the  focus. 

Bismuth  also  and  lead,  when  exposed  to  violent  heat,  are  sub¬ 
limed  in  the  form  of  oxides,  which,  when  re-exposed  to  a  more 
violent  heat,  remain  fixed. 

Arsenic  cannot  be  esteemed  an  exception  to  the  general  rule, 
since  Bergmann,  Wasserberg,  and  Beaume,  all  agree  that  the 
oxide  is  less  volatile  that  the  metal  itself. 

The  black  appearance  which  the  red  oxide  of  iron  assumes  when 
strongly  heated,  ledM.B.  to  suppose  that  it  lost  some  of  its  oxygen  j 
but  on  heating  the  oxide  in  a  porcelain  retort,  no  oxygen  was  ob¬ 
tained,  although  the  oxide  became  brown.  Exposed  to  the  most 
violent  heat  of  a  forge,  it  turned  black,  and  appeared  like  the 
oxide  which  is  formed  by  the  decomposition  of  water  5  but  when 
reduced  to  a  very  fine  powder,  it  was  found  to  be  only  a  very 
deep  red.  The  powder  boiled  in  muriatic  acid  did  not  produce 
any  oxygenized  muriatic  acid,  and  yet  ammonia  precipitated  from 
the  solution  the  red  oxide.  These  changes  of  colour  are  apt  to 
deceive,  but  M.  B.  does  not  conceive  how  Proust  can  say,  that 
the  oxide  of  lead  melts  without  changing  its  state. 

Observations . — In  this  long  pending  dispute  which  does  not 
seem  to  be  yet  ended,  it  evidently  appears  that  Berthollet  and  his 
supporters  have  considerably  the  advantage.  Much  of  the  strength 
of  his  adversaries  is  spent  in  combating  a  phantom,  conjured  up 
by  themselves,  viz.  that  in  Berthollet’s  opinion- every  possible  de- 
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grea  of  oxidizement  exists  3  but  Berthollet  himself  positively  de¬ 
nies  that  he  holds  this  opinion,  as  he  has  allowed,  in  his  Statique 
Chimique,  that  the  oxide  in  every  metallic  salt  has  a  determinate 
degree  of  oxidizement. 

The  hypothesis  of  Proust,  that  there  exist  only  two  terms  of 
oxidizement,  i.  e.  the  maximum  and  the  minimum,  and  that 
all  the  other  oxides  are  either  combinations  of  these  terms  with 
one  another,  or  of  the  oxide  ad  minimum  with  the  unoxidized 
metal,  is  merely  a  modern  variation  of  an  old  metaphysical  dis¬ 
pute,  as  to  the  mixtion  of  bodies  in  different  proportions,  which 
has  always  occupied  the  minds  of  speculative  naturalists.  Che¬ 
mists  ought  to  reject  such  idle  subtleties,  and  rest  satisfied  with 
determining  the  proportions  of  the  constituent  ingredients  in  each 
oxide,  as  far  as  they  can  be  ascertained  by  our  limited  powers. 


Experiments  made  ly  the  Galvanic  Society  on  thq  Composition  of 

muriatic  Acid 3  reported  ly  Mr.  Pa  fault. — Ann.  die  Chim. 

No.  1@7,  Tome  56. 

The  Society,  in  making  these  experiments,  had  no  other  guide 
than  a  letter  addressed  by  Prof.  Pacchiani  to  M.  Pignotti  3  in 
which  however  he  did  not  explain  the  apparatus  he  used,  but 
simply  stated  that  he  had  employed  the  galvanic  pile.  They  there¬ 
fore  determined  to  employ  the  same  agent,  and  to  use  what  they 
conceived  to  be  the  most  likely  means  of  applying  it. 

A  tube  0,081  metre  in  length,  and  0,009  metre  in  diameter* 
'with  a  crooked  capillary  tube  at  one  end*  was  filled  with  distilled 
water,  which  had  no  effect  on  nitrate  of  silver.  By  means  of  twot 
wires  of  pure  gold,  communicating  with  a  pile  of  52  pair  of 
plates,  rendered  active  by  a  solution  of  muriate  of  soda,  the  water 
Was  continually  exposed  to  the  galvanic  influence  for  34  days  3 
during  which  time  it  was  observed,  that  the  activity  of  the  pile 
was  always  much  stronger  from  noon  to  4  o’clock,  after  which 
it  declined. 

At  the  end  of  this  process  the  water  irt^he  tube  was  diminished 
one  half,  but  had  lost  nothing  of  its  limpidity.  The  extremities 
of  the  gold  wires  were  corroded,  and  particularly  that  wire  which 
communicated  with  the  zinc  end  of  the  pile  :  7Q3  cubic  centi¬ 
metres  of  gas  were  obtained.  The  remaining  water  had  no  taste, 
nor  no  action  on  the  tinctures  of  turnsol,  nor  of  Brazil  wrood,  and 
did  not  in  the  smallest  degree  affect  nitrate  of  silver.  The  gas 
being  examined,  both  by  the  eudiometer  of  Fontana,  and  by  that 
of  Volta,  shewed  30  per  cent,  of  oxygen. 

In  another  experiment,  2  grammes  of  distilled  water  were'  in¬ 
cluded  in  a  glass  inverted  syphon  3  and  by  means  of  two  ordinary 
gold  (i.  e.  silver  gilt)  wires,  the  water  was  exposed  to  the  action 
of  a  pile  of  50  double  plates,  separated  by  sand,  moistened  with 
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river  water  acidulated  with  of  nitric  acid.  During  the  very  first 
day  the  water  next  the  copper  end  of  the  pile  acquired  a  reddish 
brown  tint,  and  the  wire  was  covered  with  a  deep  brown  oxide  of 
gold  ;  the  wire  connected  with  the  zinc  end  of  the  pile  did  not 
acquire  the  same  colour,  the  gold  was  dissolved  and  precipitated, 
as  also  a  part  of  the  silver.  This  precipitate,  on  examination 
with  a  lens,  exhibited  needle-like  crystals,  along  almost  the  whole 
length  of  the  tube.  The  wire  lost  all  the  gold  that  covered  it, 
and  was  reduced  to  an  extremely  fine  wire  of  silver.  Very  little 
gas  was  disengaged  during  the  process  of  the  experiment,  which 
lasted  from  28  Messidor  to  8  Fructidor  ;  and  the  water  had  not 
lost  of  its  volume.  The  water  that  remained  had  not  any 
trace  of  acidity,  but  only  a  metallic  taste. 

Hence  the  Society  conclude,  that  the  only  effect  of  the  galvanic 
pile,  when  applied  in  this  manner  to'  water,  is  to  decompose  a 
part  of  it,  and  to  separate,  in  a  state  of  purity,  the  oxygen  and 
hydrogen  of  which  it  is  formed.  They  also  imagine  that  Prof. 
Pacchiani  was  either  deceived  as  to  the  acid  he  imagined  himself 
to  have  formed,  or  that  it  came  from  some  animal  or  vegetable 
matter  which  he  had  used  in  his  apparatus. 


On  the  Composition  of  muriatic  Acid.  Bp  Dr.  F.  Pacchiani.— 
Ann.  de  Chi/n.  No.  167,  Tome  50'. 

Dr.  Pacchiani  finds  great  fault,  in  this  letter  to  M.  Fabroni,.. 
with  the  persons  who  have  attempted  to  repeat  his  experiments 
on  the  formation  of  oxygenized  muriatic  acid  from  water,  by  the 
action  of  the  galvanic  fluid,  because  they  have  used  two  wires, 
one  communicating  with  each  end  of  the  pile.  For,  as  is  well 
known,  oxygen  and  hydrogen  are  separated  at  the  same  time,  and 
in  the  same  proportion  in  which  they  existed  in  the  water  em¬ 
ployed,  and  therefore  no  oxygenizement  or  hydrogenizement  of 
the  remaining  liquid  could  possibly  take  place,  as  has  been  ob¬ 
served  by  Humboldt  and  Gay  Lussac. 

He  therefore  explains  in  this  letter  his  apparatus  for  the  sepa¬ 
ration  of  oxygen  or  hydrogen  only,  from  water. 

The  apparatus  for  the  separation  of  oxygen  only  from  water, 
and  for  the  consequent  hydrogenizement  of  that  liquid,  is  a  tube 
with  two  orifices,  one  small  with  the  edge  not  turned  over, 
•through  which  is  to  be  introduced  a  gold  wire,  and  the  orifice 
then  closed  up  with  sealing-wax.  The  tube  is  afterwards  to  be 
filled  with  water  by  the  other  orifice,  and  having  closed  this  orifice 
with  fine  white  linen  cloth  twisted  up,  plunge  the  tube  by  this  end 
into  a  vessel  of  water  ,  which  by  means,  of  strips  of  moistened  paper, 
communicates  with  the  negative  end  of  a  galvanic  pile.  On  con¬ 
necting  the  gold  wire  with  the  positive  end,  the  water  will  gra- 
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dually  lose  its  oxygen,  and  be  changed  into  oxygenized  muriatic 
acid. 

The  same  apparatus  serves  for  the  separation  of  hydrogen  from 
water,  and  the  consequent  oxygen izement  of  that  fluid  ;  merely, 
by  reversing  the  galvanic  communication,  so  that  the  metallic 
wire  may  communicate  with  the  negative  end  of  the  pile,  and  the 
water  in  which  the  tube  is  placed  with  the  positive. 

Dr.  Paecliiani  imagines  that  this  oxygenized  water  might  be 
a  convenient  method  of  introducing  oxygen  into  the  human  body, 
for  medical  purposes. 


On  the  Production  of  muriatic  Salts  by  the  galvanic  arid  electric 
Decomposition  of  JVater.  By  William  Pell. — Phil.  Mag 
No.  91. 


The  following  experiments  were  undertaken  with  two  views, 
viz.  1.  To  determine  whether  the  difference  in  his  former  experi¬ 
ments  (related  in  our  first  volume,  p.  182)  was  owing  in  any 
degree  to  his  having  employed  lime  to  neutralize  the  water  em¬ 
ployed,  in  the  second  experiment,  before  it  was  distilled.  2.  To 
ascertain  whether  the  sglts  found  in  the  residual  water,  or  any 
component  part  of  them,  came  from  the  galvanic  battery  by  means 
of  the  wires. 

Water  containing  lime  was  distilled,  and  then  partly  decom¬ 
posed  3  the  residual  water  yielded  muriate  of  potash. 

Water  containing  magnesia  was  distilled,  and  then  partly  de¬ 
composed  3  the  residual  water  yielded  muriate  of  soda. 

Snow  water  was  twice  distilled,  and  then  partly  decomposed  3 
the  residual  water  yielded  muriate  of  soda. 

Water  distilled  from  barytes  was  also  employed  3  the  residual 
water  yielded  muriate  of  soda. 

The  pump  water  employed  by  Mr.  Peel  in  his  former  experi¬ 
ment,  in  which  muriate  of  soda  had  been  formed,  was  examined, 
but  not  the  minutest  portion  of  magnesia  could  be  detected  in 
it.  From  this  examination,  and  the  three  last  experiments,  he 
concludes  that  the  production  of  soda  has  nothing  to  do  with 
the  presence  of  magnesia,  but  that  the  presence  of  lime  is  essen¬ 
tial  to  the  production  of  potash.  On  this  latter  subject  he  is  en¬ 
gaged  in  making  fresh  experiments. 

The  use  of  an  electrical  machine  gave  the  same  result  as  aros0 
from  the  use  of  a  galvanic  battery. 
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On  the  Probability  that  muriatic  Acid  is  composed  of  Oxygen  and 
Hydrogen.  By  J.  Martin. — Phil.  Journ.  No.  52. 

The  hydrogen,  which  is  disengaged  on  dissolving  tin  in  mu¬ 
riatic  acid,  has  been  accounted  for,  by  supposing  that  the  water 
combined  with  the  muriatic  acid  is  decomposed  *,  but  the  hydro¬ 
gen  gas  might  also  arise  from  the  decomposition  of  the  acid,  the 
Oxygen  of  which  united  with  the  metal,  and  rendered  it  soluble  : 
on  this  hypothesis  no  decomposition  of  the  water  is  necessary. 

A  current  of  muriatic  acid  gas,  disengaged  by  means  of  concen¬ 
trated  sulphuric  acid  from  muriate  of  soda  carefully  freed  from 
its  water  of  crystallization,  was  made  to  pass  over  iron  wire,  ig¬ 
nited  in  an  earthen  tube ;  hydrogen  gas,  in  quantities  too  consi¬ 
derable  to  arise  from  any  moisture  contained  in  the  gas,  was  dis¬ 
engaged,  and  crystals  of  muriate  of  iron  were  left  in  the  .  tube. 
A  small  quantity  of  muriatic  acid  gas  passed  at  the  same  time  with 
the  hydrogen. 

_  » 

Observations. — Ever  since  the  origin  of  the  French  sect  in  che¬ 
mistry,  it  has  been  an  object  of  great  importance  among  its  ad¬ 
herents  to  analyse  the  muriatic  acid,  and  to  separate  the  unknown 
substance  which,  according  to  their  preconceived  opinion,  is 
united  with  oxygen  so  as  to  form  this  acid.  This  hypothetical 
-basis  has,  by  some  of  these  chemists,  been  guessed,  from  certain 
phenomena,  to  be  hydrogen,  and  by  others  to  be  zinc. 

We  have  already  made  some  observations  upon  the  subject,  in  our 
first  volume,  page  181;  and  therefore  we  shall  only  observe  upon  the 
papers  now  before  us,  that,  as  it  appears  from  Prof. Pacchiani’s  rela¬ 
tion  of  the  processes  he  employed,  the  communication  was  formed 
by  a  metallic  wire  to  one  pole  of  the  pile,  and  by  linen  and  paper 
to  the  other  pole,  there  still  remains  some  doubt  whether  the 
muriatic  acid  obtained  was  not  produced  from  the  elements  of 
the  linen.  This  doubt  can  only  be  cleared  up  by  the  repetition 
of  the  experiment  in  different  manners. 

The  experiments  reported  by  Rilfault  were  not  likely  to  suc¬ 
ceed,  for  the  reasons  mentioned  by  Pacchiani.  Indeed  it  seems 
to  be  necessary  to  the  success  of  this  experiment,  that  either' 
there  must  be  some  difference  in  the  conducting  power  of  the 
substances  by  which  the  current  of  galyanic  or  electric  fluid  is 
passed  through  the  water,  or  that  some  very  attractable  base  must 
be  present  in  the  water,  which  may  arrest  the  nascent  acid,  and 
retain  it  for  examination. 
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Experiments  on  Tannin  and  on  gallic,  Acid.  By  Bouillon  La¬ 
grange. — Ann.  de  Ckim.  No.  167,  Tome 56. 

The  author*  thought  that,  notwithstanding  the  researches  of  Se- 
guin,  Proust,  Davy,  Berthollet,  and  Vauquelip,  there  still  re¬ 
mained  much  to  be  done,  and  therefore  proposed  to  himself  the 
following  questions  : 

Does  the  substance  called  tannin  exist  in  a  state  of  purity  ? 

Is  this  substance  the  same  in.  all  the  vegetables  that  contain  it? 

Does  it  exist  in  all  astringent  and  bitter  vegetables  ? 

If  pure  tannin  can  be  obtained,  are  its  combinations  to  be  con¬ 
sidered  as  saline  ? 

Is  tannin  the  radical  of  the  gallic  acid  ? 

Is  the  gallic  acid  formed  in  Scheele’s  process  for  obtaining  it  ? 

The  present  memoir  is  only  the  beginning  of  his  researches  on 
•these  subjects  5  and  he  means  to  give  in  a  future  paper  an  ana¬ 
lysis  of  the  gallic  acid,  and  a  comparison  of  the  acids  obtained  in 
the  processes  of  Scheele  and  Deyeux. 

Nutgalls  by  infusion  in  water  without  heat,  or  by  the  help  of 
decoction,  yield  very  different  products.  The  decoction  on  cool¬ 
ing  lets  fall  a  considerable  quantity  of  a  thick  elastic  substance, 

.  of  a  dirty  grey,  which  becomes  darker  by  exposure  to  the  air. 
This  substance,  when  it  is  rubbed  with  lime  or  pure  potash,  dis¬ 
engages  ammonia.  It  melts  by  a  slight  heat :  cold  water  dis¬ 
solves  but  little  of  it,  hot  water  dissolves  a  much  greater  quan¬ 
tity  of  it,  but  the  liquor  always  becomes  turbid  on  cooling:  the 
solution  reddens  the  tincture  of  turnsol. 

Nutgalls  infused  without  heat  do  not  yield  this  precipitate  ; 
all  the  tannin  remains  in  the  infusion,  which  is  clear,  and  in  the 
first  infusions  is  of  a  deep-brown  colour  ;  but  the  last  infusion 
scarcely  yields  any  colour  to  the  water.  These  infusions  must  be 
repeated  J  S  or  20  times ;  all  these  infusions  redden  tincture  of 
turnsol.  M.  Lagrange  has  never  been  able  to  exhaust  nutgalls 
entirely  of  their  gallic  acid,  nor  to  obtain,  in  the  latter  infusions, 
jtannin  unaccompanied  with  that  acid,  as  Berthollet  had  advanced. 

The  mineral  acids,  and  several  vegetable  ones,  exhibited  the 
same  phenomena  as  have  been  described  by  Deyeux,  Dize,  and 
Proust :  the  tannin  obtained  by  these  processes  is  never  pure,  but; 
it  contains  less  colouring  extract  than  what  is  obtained  by  other 
processes. 

After  a  long  boiling  of  pure  alumine,  recently  precipitated  by 
amnqonia,  with  the  infusion  of  nutgalls,  the  earth  acquired  a 
yellow  tinge.  The  liquor  being  filtered,  and  a  solution  of  glue 
poured  into  it,  a  precipitation  took  place,  which  shewed  that  it 
Still  contained  some  tannin.  The  alumine  thus  coloured  yellow 
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was  carefully  washed,  and  then  boiled  in  water  acidulated  with 
muriatic  acid ;  it  was  speedily  dissolved,  and  on  cooling,  a  brown: 
substance  was  separated,  which  by  drying  became  brittle.  It  had 
an  astringent  taste  ;  it  did  not  attract  moisture  ;  it  was  soluble 
in  water.  Sulphate  of  iron  produced  a  black  precipitate  with 
this  liquor,  which  then  became  clear  and  limpid :  more  lime- 
water  being  then  added,  another  precipitate  of  a  blue  colour  fell 
down,  owing  to  the  gallic  acid  that  the  liquid  still  retained ;  but 
this  blue  colour  is  not  always  to  be  attributed  to  gallic  acid,  for 
st  greenish  blue  may  be  obtained  by  means  of  tannin,  according  to 
its  degree  of  oxygenizement.  The  liquor  did  not  contain  muriatic 
$icid,  as  the  precipitate  obtained  by  means  of  nitrate  of  silver  was. 
dissolved  in  nitric  acid.  Hence  JVL  Friedler’s  process  for  obtain¬ 
ing  gallic  acid  is  defective,  because  the  alumine  is  always  combined 
with  that  acid,  and  the  liquor  that  M.  Friedler  affirms  to  contain 
only  the  gallic  acid,  contains  also  a  quantity  of  tannin. 

When  lime-water  is  added  to  the  infusion  of  nutgalls,  a  pre¬ 
cipitate  falls  dpwn,  which  is  immediately  redissolved.  This  so¬ 
lution  takes  place  as  long  as  the  liquor  shews  an  excess  of  acid. 
When  a  quantity  of  lime-water  is  added,  and  a  white  precipitate 
is  produced,  it  is  a  tannate  of  lime  that  falls  down,  which  is  not 
oxidized,  or  at  least  but  very  little,  for  as  fast  as  it  absorbs  oxy¬ 
gen,  it  becomes  green. 

A  still  greater  quantity  of  lime-water  produces  a  blue  preci¬ 
pitate  5  the  supernatant  liquor  is  no  longer  precipitated  by  the  so¬ 
lution  of  glue,  but  it  acquires  a  fine  blue  colour  with  sulphate  of 
iron. 

If  more  lime-water  be  still  added,  the  precipitate  is  of  a  very 
fine  blue,  which  becomes  green  when  the  liquor  is  heated.  And 
lastly,  a  fresh  addition  of  lime-water  partly  redissolves  this  preci¬ 
pitate,  there  remaining  only  some  reddish  flocks. 

The  blue  and  white  precipitates  were  washed  and  dried  ;  the 
white  precipitate  became  of  a  greenish  grey  ,*  it  was  tasteless  ;  it 
did  not  melt  by  heat  ;  it  was  not  soluble  in  water,  but  it  dissolves* 
very  easily  in  weak  muriatic  acid.  The  solution,  although  it  was 
^cid,  had  an  astringent  taste,  it  became  black  with  sulphate  of 
iron,  and  was  precipitated  by  solution  of  glue.  A  precipitate  was 
also  formed  in  this  liquor  by  lime-water  and  oxalate  of  ammonia. 

The  blue  precipitate  acquired  by  the  drying  a  blackish  shade  ; 
it  was  tasteless,  partly  soluble  in  boiling  water,  which  change*! 
its  colour  to  a  deep  yellow.  The  sulphate  of  iron  precipitated 
the  solution  of  a  black  colour,  but  a  solution  of  glue  did  not  pro¬ 
duce  any  change. 

Hence  it  appears,  that  the  first  precipitate  is  tannate  of  lime, 
mixed  with  a  little  gallic  acid,  or  gallate  of  lime;  and  that  tire 
gecond  precipitate  is  a  gallate  of  lime,  mixed  with  a  little  extract. 

Different  products  may  be  obtained,  by  varying  the  process. 
Thus,  if  only  a  sufficient  quantity  of  lime-water  be  added  to  th$ 
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infusion  of  nutgalls,  to  cause  the  precipitation  of  the  white  pow¬ 
der,  the  tannate  of  lime  may  be  procured  without  any  mixture 
of  gallic  acid.  The  necessary  quantity  is  however  very  difficult 
to  be  ascertained  3  at  any  rate  we  must  be  certain  that  the  re¬ 
maining  liquor  will  give  more  white  precipitate  without  any  shade 
of  blue. 

If  more  lime-water  is  added  to  the  liquor,  separated  from  the 
former  precipitate,  until  it  becomes  of  a  tine  blue  colour,  a  pre¬ 
cipitate  of  tannate  and  gallate  of  lime  is  obtained.  After  this  the 
liquor  yields,  by  the  addition  of  more  lime-water,  only  gallate  of 
lime.  The  author  speaks  highly  in  favour  of  this  separation  of 
the  several  precipitates  formed  in  each  stage  of  a  process,  and  is 
©f  opinion  that  many  combinations,  which  are  obtained  in  ana¬ 
lysing  substances,  are  not  what  they  are  supposed  to  be  ;  and  that 
these  combinations  may  be  greatly  varied  by  this  means :  lie  in¬ 
tends  to  publish  some  observations  on  this  subject, 

M.  Lagrange  has  observed  the  phenomena  described  by  De- 
yeux,  to  arise  from  the  action  of  the  pure  or  carbonated  alkalies 
on  lire  infusion  of  nutgalls,  and  found  his  observations  to  be  just. 
Proust  has  supposed  that  the  alkaline  carbonates,  and  some  very 
soluble  neutral  salts,  precipitate  tannin  from  the  infusion  of  nut- 
galls,  by  reason  of  their  attraction  for  water  being  superior  to  the* 
attraction  between  tannin  and  that  fluid.  But  M.  Lagrange  is 
of  opinion,  that  in  regard  to  the  carbonate  of  potash,  the  preci¬ 
pitate  arises  from  the  basis  of  that  salt  combining  with  the  gallic 
acid  which  kept  the  tannin  dissolved  3  in  consequence  of  this  ab¬ 
straction  that  substance  is,  he  thinks,  precipitated. 

.  As  to  the  neutral  salts,  M.  Lagrange  has  found  that  acetate  of 
potash  produces,  with  infusion  of  nutgalls,  a  floccuient  precipi¬ 
tate,  which  had  more  colour  than  that  produced  by  the  carbonates, 
and  was  more  soluble.  It  soon  concreted  into  a  mass,  so  that  the 
tannin  appeared  to  retain  some  of  the  acetate.  Neither  dried 
crystals  of  muriate  of  lime  nor  their  solution  produced  any  preci¬ 
pitate,  when  used  in  a  small  proportion  3  but  by  increasing  the 
quantity,  a  grumous  substance  was  separated,  less  divided  and; 
less  white  than  the  precipitate  by  the  carbonates,  and  in  very 
small  quantity.  The  precipitate  by  the  muriate  of  ammonia  is 
much  more  abundant.  Lastly,  a  very  strong  solution  of  sulphate 
of  potash  produces  a  very  abundant  precipitation  in  the  infusion, 
but  a  solution  of  soda  does  not  produce  any  change  in  it.  Oil  the 
whole,  therefore,  Proust’s  opinion,  in  respect  to  neutral  salts,  ap¬ 
pears  to  be  unfounded. 

The  process  of  Proust  for  obtaining  tannin,  by  means  of  the 
carbonate  of  potash,  is  defective,  because  the  tannin  retains 
some  of  the  potash  3  so  also  the  excess  of  nitric  acid  in  the  pro¬ 
cess  of  Merat  not  only  occasions  the  quantity  of  tannin  which  is 
separated  to  be  very  small,  but  it  is  also  contaminated  with  lime 
and  ^tractive  matter, 
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The  best  process,  according  to  M.  Lagrange,  is  to  pour  into 
the  infusion  of  nutgalls,  made  without  heat,  a  solution  of  the 
crystals  of  neutral  carbonate  of  ammonia,  and  to  agitate  the  li¬ 
quor  in  order  to  facilitate  the  disengagement  of  the  carbonic  acid 
gas  :  the  carbonate  is  to  be  added  until  the  liquor  no  longer  be* 
comes  turbid.  The  precipitate  is  to  be  washed  with  cold  water/ 
but  without  the  access  of  air,  until  it  comes  off  colourless.  The 
washed  precipitate  is  then  to  be  washed  with  alcohol  at  40°,  until 
the  alcohol  no  longer  reddens  tincture  of  turnsol :  the  first  par¬ 
cels  of  alcohol  yield  a  very  fine  blue  precipitate  with  lime-water, 
but  the  last  parcels  yield  only  a  flocculent  precipitate,  without 
any  shade  of  blue.  The  precipitate  after  these  repeated  wash¬ 
ings  is  not  to  be  dried  by  heat,  but  merely  deprived  of  its  mois¬ 
ture  by  blotting-paper. 

The  tannin  thus  prepared  is  white,  of  a  very  austere  and  bitter 
taste  j  it  does  not  redden  tincture  of  turnsol.  Exposed  to  the 
sun,  its  surface,  if  fresh  prepared,  turns  black ;  but  when  it  is 
dry,  it  only  becomes  slightly  brown.  On  being  exposed  for 
some  time  to  the  air,  it  alters  in  respect  to  its  solubility,  and  it 
changes  the  colour  of  turnsol.  Also  if  oxygen  is  passed  through 
water,  in  which  tannin 'is  kept  suspended,  the  liquor  will  redden 
tincture  of  turnsol. 

By  heat  tannin  does  not  melt,  but  dries  and  softens ;  the  char¬ 
coal  of  it  is  easily  incinerated  j  the  ashes  are  white,  not  alterable 
by  the  air,  composed  of  sulphate  of  potash,  carbonate  of  lime* 
and  a  very  small  quantity  of  carbonate  of  potash. 

The  tannih  thus  procured  is  different  from  that  described  by1 
Proust ;  as  he  says  that  his  tannin  softened  in  the  hand,  especially 
when  moist,  that  it  melted  very  easily,  and  left  on  burning  a 
bulky  charcoal,  difficult  to  be  reduced  to  ashes,  which  were  white, 
but  became  green  by  exposure  to  the  air.  The  solution  of  these 
ashes  in  water  rendered  turmeric  paper  brown  ;  the  acid  of  tartar., 
added  in  excess  to  this  solution,  yielded  an  abundant  precipitate 
<?f  acidulous  tartrite  of  potash  ;  but  M.  Lagrange  has  not  been 
able  to  obtain  this  salt  from  the  ashes  of  tannin  prepared  by  his 
process. 

M.  Lagrange  has  observed  all  the  phenomena  described  by 
Proust,  as  taking  place  on  exposing  tannin  to  heat  in  close  ves¬ 
sels,  except  that  he  found  some  gallic  acid  was  sublimed  into  the 
Beck  of  the  retort. 

Gold  water  has  only  a  slight  action  on  tannin,  hot  water  has 
much  more,  but  the  solution  grows  turbid  on  cooling. 

Caustic  alkalies  ground  with  tannin  render  it  brown  j  it  grows 
liquid,  and  ammonia  is  disengaged. 

Concentrated  sulphuric  acid  dissolves,  and  carbonizes  it,  dis¬ 
engaging  sulphureous  acid  j  if  dilute,  it  is  not  entirely  dissolved 
fci  the  cold. 

A  small  quantity  of  very  weak  nitric  acid  softens  tannin,  and 
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slowly  dissolves  it.  Neither  sulphate  of  iron  nor  solution  of  glue 
forms  any  precipitate  in  this  solution,  but  lime-water  changes  it 
to  a  rose  colour.  When  heated  it  yields  nitrous  gas  and  carbonic 
acid  gas ?  the  residuum  yields  oxalic  acid,  and  tire  tannin  is  en¬ 
tirely  destroyed. 

Muriatic  acid  did  not  dissolve  tannin  in  the  cold ?  but  by  heat, 
a  substance  was  obtained  which  is  elastic  whilst  it  is  warm,  but 
becomes  hard  and  brittle  on  cooling. 

Concentrated  oxygenized  muriatic  acid  took  away  the  smell  of 
fresh  tannin  ;  the  liquor  being  decanted,  yielded  a  slight  preci¬ 
pitate  with  solution  of  glue.  Fresh  portions  of  acid  were  added 
till  the  tannin  was  totally  dissolved,  observing  to  employ  no  more 
acid  than  was  necessary.  These  solutions  being  added  together 
were  evaporated  to  about  one  half.  Sulphate  of  iron  poured  into 
part  of  this  evaporated  liquor,  produced  a  beautiful  blue  colour, 
which  was  not  changed  by  being  left  to  rest.  The  other  part  of 
this  liquor  was  gently  evaporated  almost  to  dryness?  it  had  then  no 
longer  an  austere  taste,  and  on  distillation  yielded  not  only  pure 
muriatic  acid,  but  gallic  acid  was  also  subiimed  into  the  neck  of 
the  retort. 

Alumine  boiled  in  a  concentrated  solution  of  tannin  became 
coloured  j  the  compound  was  tasteless,  insoluble  in  water  ?  weak 
muriatic  acid  dissolved  it  by  the  help  of  heat,  but  on  cooling,  tan¬ 
nin  was  precipitated. 

Lime-water  poured  into  a  solution  of  tannin,  yielded  a  weighty 
precipitate  of  deep  green,  which  became  paler  by  drying. 

Warm  acetous  acid  dissolved  tannin,  which  precipitated  on 
cooling  in  brown  flocks  ?  but  some  of  it  was  retained  by  the  li¬ 
quor,  notwithstanding  the  excess  of  acid. 

Very  weak  muriatic  acid  gave  the  same  result. 

Tannin  rubbed  with  lime-water  did  not  combine  with  all  the 
lime  ?  by  heat,  light  flocks  were  precipitated  of  a  brown-yellow, 
which  became  deeper  by  exposure  to  air. 

Barytes  water  mixed  with  a  concentrated  solution  of  tannin, 
yielded  very  heavy  greenish  flocks,  which  became  of  a  deep-brown 
when  dried  ?  the  supernatant  liquor  was  of  a  clear  green,  and  did 
not  contain  any  barytes  :  the  precipitate  was  insoluble  in  water. 

Strontian  also  unites  with  tannin  into  a  mass,  which  is  of  a 
clear  green  when  it  is  fresh,  and  becomes  grey  on  drying  :  it  is 
insoluble  in  water. 

Tannin,  added  to  a  weak  solution  of  potash  to  saturation,  ren¬ 
ders  it  coloured?  the  solution  is  not  precipitated  by  glue,  but  the 
sulphate  of  iron  produces  a  dirty,  bluish,  heavy  precipitate.  The 
solution  being  evaporated  to  dryness,  left  a  brownish  brilliant 
substance,  which  did  not  become  moist  in  the  air,  and  on  being 
strongly  heated  in  a  crucible  for  a  long  time,  the  tannin  was  with 
difficulty  decomposed  j  the  potash  only  was  left. 

Soda  produced  the  same  effects. 
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Ammonia  cannot  be  combined  with  tannin  to  saturation,  and 
may  be  separated  by  heat  from  it. 

Carbonate  of  potash,  as  well  as  carbonate  of  soda,  favour  the 
solution  of  tannin  in  water,  and  combine  with  it,  without  any 
effervescence. 

In  some  combinations  of  tannin  with  metallic  oxides,  it  becomes 
oxidized,,  and  acquires  new  properties. 

By  long  boiling,  the  tannin  may  be  saturated  with  oxide  of 
iron,  or  with  the  red  oxide,  which  forms  a  biackish-brown  com¬ 
bination,. 

Bed  oxide  of  lead  boiled  with  tannin  produces  a  deep  brown 
substance,  and  the  liquor 'does  not  retain  any  tannin.  Sulphuric 
acid  added  to  this  tannate,  forms  an  insoluble  sulphate,  while  the 
liquor  retains  the  oxidized  tannin. 

Bed  oxide  of  quicksilver,  united  with  tannin,  is  also  deep 
brown  3  part  of  the  oxide  is  reduced. 

Metallic  salts  are  decomposed  by  tannin. 

A  concentrated  solution  of  tannin,  poured  while  -warm  into  a 
solution  of  acetate  of  lead,  disengaged  a  strong  odour  of  acetous 
acid,-  and  formed  a  white-grey,  heavy  precipitate.  The  super¬ 
natant  liquor  retains  acetate  of  lead,  with  excess  of  acid  3  but 
on  adding  an  excess  of  tannin  to  acetate  of  lead,  the  liquor  did  not 
retain  any  of  the  acetate  3  the  precipitate,  when  well  washed, 
was  greenish,  which  soon  became  brown  on  exposure  to  air. 
Dilute  sulphuric  acid  decomposed  this  tannate,  and  the  liquor  re¬ 
tained  tannin  in  solution.  Weak  nitric  acid,  when  heated,  also 
dissolved  this  tannate,  and  the  solution  lets  fall  tannin  on  cool¬ 
ing  3  but  some  is  retained  in  solution,  for  both  glue  and  sulphate 
of  iron  form  , a  precipitate  in  the  liquor, 

The  salts  of  copper  are  not  entirely  decomposed  by  any  quan¬ 
tity  of  tannin,  and  the  saline  liquor,  although  boiled,  retains  some 
portion  of  it.  The  precipitate  settles  quickly,  and  when  under 
the  liquor,  is  of  a  lead  brown,  but  it  becomes  darker  by  drying. 
The  strong  acid  decomposes  this  tannate. 

Sulphate  of  manganese  is  decomposed  by  tannin,  and  forms  g. 
clear  green  precipitate,  which  changes  to  brown,  by  heat  or  ex* 
posu-re  to  the  air. 

The  neutral  nitrate  of  quicksilver  is  decomposed  by  tannin, 
and  produces  a  very  clear  yellow  tannate. 

Nitrate  of  silver,  very  much  diluted,  is  not  apparently  decom- 
posed  ;  but  when  both  the  .solutions  are  concentrated,  a  reddish- 
brown  precipitate  is  formed. 

Tannate  of  iron  is  deep  blue  wrhen  fresh,  and  of  a  beautiful 
black  when  dry ;  the  attraction  of  tannin  for  iron  yields  only  to 
that  for  lead  3  and  the  decomposition  of  sulphate  of  iron  may  be 
rendered  so  complete,  that  neither  tannin  nor  iron  shall  be  re¬ 
tained  in  the  supernatant  liquid.  Tannate  of  iron  is  insoluble  in 
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water ;  it  is  soluble  in  muriatic  acid,  and  barytes  added  to  this 
solution,  does  not  cause  any  precipitation. 

As  Davy  has  shewn  that  catechu,  vulgarly  called  Japan  earth, 
contains  the  greatest  quantity  of  tannin  of  any  known  substance, 
it  was  important  to  make  sorpe  particular  observations  on  it. 

Catechu  dissolves  in  water;  the  solution  is  of  a  very  deep  red,- 
which  slightly  reddens  turnsol  paper.  The  neutral  alkaline  car¬ 
bonates  and  some  neutral  sulphates  scarcely  render  this 'solution 
turbid ;  muriate  of  amrlionia  and  muriate  of  barytes  form  a  sen¬ 
sible  precipitation  in  it.  The  precipitate,  by  the1  solution  of  glue, 
is  less  in  quantity,  but  more  coloured  than  with  infusion  of  nut- 
galls  j  the  supernatant  liquor  retains  its  bitter  taste,  and  even 
yields  a  precipitate  with  sulphate  of  iron.  Catechu  triturated 
with  potash,  disengages  ammonia. 

Alcohol  separates  a  gummy  substance  from  catechu  ;  the  so¬ 
lution  reddens  tincture  of  turnsol,  and  turns  green  with  sulphate 
of  iron.  When  this  tincture  is  evaporated,  it  becomes  a  brilliant 
substance,  like  a  varnish,  scaling  off  in  transparent  fragments, 
and  does  not  alter  by  the  air. 

Catechu  puffs  up  by  heat,  melts,  and  becomes  carbonized. 
Its  ashes  are  white  and  light;  they  contain  sulphate  of  lime,  mu¬ 
riate  of  potash,  carbonate  of  lime,  oxide  of  iron,  and  a  little  si¬ 
lica.  By  distillation,  it  yields  an  acid  liquor,  acetate  of  ammonia 
yielding  a  fine  deep  blue  with  sulphate  of  iron. 

Nitric  acid  at  3d°  acts  strongly  on  catechu,  and  disengages  ni¬ 
trous  gas  ;  the  solution  -contains  oxalic  acid  tinged  yellow,  and 
very  bitter.  On  dissolving  these  crystals  in  Water,  there  remains 
a  substance  insoluble  in  water  or  alcohol.  When  nitric -acid  at 
18-'  was  used,  the  same  substance  was  obtained,  and  it  appears 
to  be  similar  to  the  detonating  substance  obtained  by  Fourcroy  and 
Vauquelin,  from  indigo  and  other  substances  containing  azote. 

Hence  catechu  appears  to  be  composed  of  tannin,  extractive 
matter,  mucilage-,- galiiq  acid,  azote,  and  some  earthy  salts.  And 
M.  Lagrange  thinks  that  it  not  only  contains  less  tannin  than  nut- 
galls,  but  that  the  tannin  is  somewhat  oxidized;  the  gallic  acid 
in  it  also  differs  from  that  of  nutgalls,  as  it  never  produces  a  blue 
colour  with  sulphate  of  iron,  but  always  a  green.  The  extractive 
matter  cannot  be  separated  from  the  tannin,  on  account  of  their 
great  attraction  for  one  another.  .  •  - 

The  author  also  thinks  that  there  is  only  one  species  of -tannin,  ■ 
which  undergoes  various  alterations  according  to  the  process  used 
for  its  extraction,  on  account  of  the  facility  with  which  it  unites 
with  other  substances.  Even  the  contact  of  the  air  is  sufficient 
to  alter  it. 


Observations .  —  The  subsequent  observations  of  Hatchett  upon 
the  artificial  production  of  tannin,  by  which  it  can.  be  procured 
m  a  purer  state  than  from  vegetables,  where  it  mixed  more  or 
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less  with  extractive  and  other  extraneous  matter,  have  rendered  the 
operose  processes  of  those  chemists  antiquated,  who,  led  by  the 
fashion  of  the  day,  began  at  the  wrong  end,  and  attempted  to 
purify  the  native  tannin,  instead  of  inquiring  whether  it  could  not 
be  procured  by  oxygenizing  some  of  those  substances  which 
might  be  procured  in  a  pure  state. 


On  an  artificial  Substance ,  which,  possesses  the  principal  charac¬ 
teristic  Properties  of  Tannin.  By  Mr.  Charles  Hatchett. — 

Phil.  Trans,  for  1805,  Part  II. . 

The  only  fact  hitherto  known  of  the  production  of  tannin  was 
an  observation  of  Chenevix,  that  a  decoction  of  coffee-berries  did 
not  precipitate  gelatine,  unless  they  had  been  previously  roasted  ; 
but  Mr.  H.  has  found  that  an  artificial  tanning  substance  may  be 
formed  by  very  simple  means. 

By  long  digestion  of  the  resins  with  nitric  acid,  they  are  dis¬ 
solved  ;  and  by  evaporation  a  deep  yellow  viscid  substance  is  ob¬ 
tained,  which  is  equally  soluble  in  water  and  in  alcohol  $  but 
with  the  bitumens,  as  asphaltum,  or  jet,  nitric  acid  formed  a  very 
dark  brown  solution,  and  a  deep  yellow  or  orange-coloured  mass 
was  separated,  which,  treated  as  the  resins  were,  afforded  a  similar 
product,  except  that  it  emitted,  when  burning,  an  odour  somewhat  ' 
resembling  that  of  the  fat  oils. 

The  dark-brown  solution  was  conceived  by  Mr.  H.  to  be  a  so.^ 
lution  of  the  carbonaceous  part  of  the  bitumens.  He  therefore 
digested  asphaltum,  jet,  several  of  the  pitcoals,  and  charcoal,  in 
nitric  acid,  and  separated  the  yellow  mass  from  those  solutions  in 
which  it  appeared  :  the  charcoal  was  dissolved  the  most  readily, 
and  its  solution,  which  was  reddish-brown,  did  not  leave  any 
residuum.  When  these  solutions  were  evaporated  to  dryness, 
brown  glossy  residua  were  left,  which  exhibited  a  resinous  frac¬ 
ture. 

These  residua  were  soluble  in  cold  water,  and  in  alcohol;  their 
flavour  was  highly  astringent.  Exposed  to  heat,  they  smoked  a 
little,  swelled  much,  and  afforded  a  bulky  coal.  The  aqueous 
solution  reddened  litmus  paper  :  they  copiously  precipitated  some 
metallic  salts,  especially  muriate  of  tin,  acetite  of  lead,  and  oxy- 
sulphate  of  iron  ;  these  precipitates  were  commonly  brown,  in¬ 
clining  to  that  of  chocolate  ;  that  of  tin  was  blackish  grey.  They 
precipitated  gold  from  its  solution,  in  the  metallic  state  :  they  also 
precipitated  some  earthy  salts,  such  as  the  nitrates  of  lime, 
barytes,  &c.  The  alkalies  added  to  these  solutions  deepened 
their  colour,  and,  after  some  hours,  rendered  them  turbid. 
These  solutions  produced  brown  precipitates  from  a  solution 
of  glue  or  isinglass.;  the  precipitate  was  insoluble  in  cold, 
or  even  boiling  water.  From  these  properties  it  appeared  that 
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this  factitious  substance  resembled  the  natural  tannin,  and  was 
exempt  from  gallic  acid,  and  mucilage,  which  commonly  accom¬ 
pany  it,  and  alter  the  colour  and  appearance  of  some  of  the  pre¬ 
cipitates. 

Similar  products  were  afforded  by  the  carbonaceous  residuum 
of  isinglass  j  and  we  may  even  assert,  that  one  part  of  the  skin  of 
an  animal  may  be  employed  to  convert  the  other  into  leather. 

Coak  afforded  the  same  product,  but  without  the  appearance  of 
the  deep  yellow  substance. 

The  artificial  production  seems  to  be  best  effected  when  the 
carbone  is  uncombined  with  any  other  substance,  excepting  oxy- 
gene  :  for  Bovey  coal  having  the  appearance  of  half-charred 
wood,  afforded  a  yellow  solution,whieh  did  not  contain  any  tannin, 
and  the  predominant  substance  appeared  to  be  oxalic  acid.  Bovey 
coal,  more  perfectly  carbonized,  gave  a  brown  solution,  which 
afforded  a  precipitate  with  gelatine.  The  half-charred  Bovey  coal 
was  ignited  in  a  close  vessel ;  after  which  nearly  the  whole  was 
converted  into  tannin.  A  coal  from  Sussex,  resembling  the  second 
kind  of  Bovey  coal,  and  surturbrand  from  Iceland,  gave  the  same 
results.  Deal  sawdust  afforded  oxalic  acid,  but  no  tannin  :  the 
same  sawdust  being  charred,  afforded  a  liquid  which  precipitated 
gelatine.  Teak-wood  (which  contains  neither  gallic  acid  nor 
tannin)  was  charred,  and  it  then  gave  the  same  product. 

It  is  not,  however,  necessary  to  reduce  organized  substances 
into  coal  j  nor  does  it  appear  to  be  the  process  used  by  nature. 
Mr.  H.  has  used  sulphuric  acid  to  carbonize  vegetable  substances 
in  the  humid  way. 

Concentrated  sulphuric  acid  almost  immediately  dissolves  com¬ 
mon  turpentine  ;  if  this  solution  is  poured  into  water,  the  turpen¬ 
tine  is  separated  in  the  state  of  common  yellow  resin  $  if  an  hour 
or  more  elapses  before  the  solution  is  poured  into  water,  then 
dark-brown  resin  is  formed  ;  after  four  or  five  hours,  the  resin  is 
completely  black.  If  the  solution  be  digested  for  some  days,  the 
turpentine  will  be  converted  into  a  black  porous  coal,  which 
sometimes  affords  a  dark-brown  solution  with  alcohol.  This  so¬ 
lution  yields  by  evaporation  a  mass  soluble  in  water  as  well  as 
alcohol,  and  which  precipitates  gelatine,  acetite  of  lead,  and  mu¬ 
riate  of  tin,  but  produces  only  a  very  slight  effect  with  oxysul- 
phate  of  iron. 

Common  resin  treated  in  this  manner  affords  about  43  percent, 
of  coal,  which,  after  being  ignited,  still  weighed  30  per  cent, 
and  was  slowly  combustible.  By  distillation  in  a  small  retort 
common  resin  afforded  only  |  per  cent,  of  coal. 

To  exhibit  the  production  of  tannin  according  to  the  progres¬ 
sive  conversion  of  the  resin  into  coal,  common  turpentine  was 
dissolved  in  sulphuric  acid,  and  from  different  portions  of  the 
solution  yellow  resin,  brown  resin,  black  resin,  and  coal,  were 
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obtained.  Nitric  acid  was  abstracted  from  these  products,  and  tfiig 
residua  were  dissolved  in  water. 

The  solution  of  the  residuum  of  turpentine  and  that  of  yellow 
resin  were  pale  straw-colour,  and  did  not  precipitate  gelatine  f 
that  of  brown  resin  was  a  deeper  yellow,  but  did  not  precipitate 
gelatine  j  that  of  black  resin  yielded  a  considerable  portion  of 
tannin  j  and  that  of  coal  afforded  it  in  great  abundance 

Wood,  copal,  amber,  and  wax,  reduced  to  coal  by  sulphuric’ 
acid,  yielded  similar  products  by  subsequent  treatment  with  nitric 
acid. 

Mr.  H.  suspects  that  the  tannin,  which,  as  above  stated,  -is  to  bo 
found  in  the  coal  thus  produced  by  sulphuric  acid,  is  occasionally 
formed  by  nature  in  peat-mosses.  These  mosses  sometimes  con¬ 
tain  considerable  quantities  of  tannin,  which  acts  strongly  upon 
animal  bodies  which  have  accidentally  been  exposed  to  its  effects  y 
and  Mr.  H.  is  more  inclined  to  suppose  that  this  substance  has- 
been  formed  during  the  conversion  of  the  vegetable  matter  into 
peat,  than  that  it  originally  existed  in  the  vegetables  from  whence 
the :peat  was  produced. 

As  the  principles  by  which  tannin  is  produced  are  now  de¬ 
veloped,  Mr,  H.  hopes,  that  some  economical  process  will  in 
time  be. discovered,  by  which  the  tanner  may  prepare  his  leather 
even  from  the  .refuse  of  his  present  materials. 
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Additional  Experiments  on  artificial  Tannin.  By  Mr.  Charles- 
Hatchett.— -Phil.  Tram,  Jbr- 1805,  Part  II. 

TM'te;  artificial  tanning  'substance  is  produced  by  the  action  of  " 
nitric  ;aeid,  whilst  the  varieties  of  natural  tannin  are  destroyed fi 
this  considerable  difference'  indicates  that  the  name  of  artificial 
tan  rim  as' trot  stfiddy  proper,  and  therefore  Mr.  H..  lias  yielded  to 
the  advice  of  hisffheinicdl  friends,  and  left  the  name  to  be  here¬ 
after  detertnined. 

Nitric  acid- cohobafed .  three  times  upon  artificial  tannin  did  not 
alter  the  properties  of  it ;  neither  did  the  abstraction  of  nitric 
acid  from  a ‘mixture  of  equal  quantities  of  this  artificial  tannin  and 
cugarffor  of  artificial  tannin  'and  gum-arabic.  ■ 

Isinglass  was  precipitated  by  the  artificial  tannin,  and  nitric  add  , 
was  abstracted  from  the  precipitate.  The  solution  of  this  pre¬ 
cipitate  exhibited  the  same  phenomena  as  were'  produced  by  the 
original  artificial  tannin.  When  muriatic  acid  was  abstracted' 
from  the  precipitate  formed  by  isinglass  and  artificial  tannin,  only 
a  small  portion  of  the  residuum  is  soluble  in  boiling. water  \  the 
solution  is  of  a  dark  beer-colour  $  it  does  not  precipitate  gelatine,* 
put  it  yields  an  ash-coloured  precipitate  with  muriate  of. tin,  and, 
a  slight  deposition  of  a  reddish  brawn  colour  with  sulphate  of. 
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iron.  The  undissolved  residuum  was  treated  with  nitric  acid  ;  it 
was  thus  rendered  soluble  in  water,  and  its  solution  precipitated 
gelatine 

Muriatic  acid  being  abstracted  from  artificial  tannin,,  did  not 
alter  any  of  its  properties  this  substance  seems  also  to  be  com¬ 
pletely  imputrescible,  and,  unlike  the  infusions  of  galls,  sumach, 
-catechu,  &c.  it  never  becomes  mouldy. 

Having  thus  ascertained  the  unchangeable  nature  of  the  arti¬ 
ficial  tannin,  the  fallowing  comparative  experiments  were  made. 

Galls  were  dissolved  in  nitric  acid,  the  solution  evaporated  to 
dryness,  and  the  residuum  dissolved  in  water.  This  solution  did 
not  produce  the  smallest  effect  on  dissolved  gelatine. 

A  strong  infusion  of  galls  was  evaporated  to  dryness,  and  treated 
as  above  ;  but  no  trace  of  tannin  could  be  discovered.  The  same 
effect  took  place  with  the  precipitate  formed  by  infusion  of  galls 
with  isinglass,  and  also  with  sumach. 

Pegu-ciitch,  and  the  catechu,  called  kascutti,  afforded  much 
oxalic  acid,  but  no  vestige  of  tannin  j  the  solution  of  the  residuum 
left  by  common  catechu,  or  by  prepared  oak-bark,  rendered  the 
solution  of  isinglass  a  little  turbid:  a  tenacious  film  was  deposited, 
which  was  insoluble  in  boiling  water,  and  was  evidently  composed 
of  gelatine  and  tannin. 

Infusions  were  prepared,  as  nearly  as  possible  of  equal  strength, 
from  galls,  sumach,  shavings  of  oak-wood,  oak-bark,  and  artificial 
tannin.  To  £  an  oz.  in  measure  of  each  was  added  a  drachm  in 
measure  of  strong  nitric  acid  :  the  several  infusions  were  then 
examined  by  solution  of  isinglass.  Those  of  galls,  sumach,  oak- 
wood,  were  not  rendered  turbid  ;  those  of  oak-bark  and  of  arti¬ 
ficial  tannin  continued  to  precipitate  gelatine  till  4  drachms  (or  \ 
an  oz.)  of  nitric  acid  had  been  added  to  each  of  the  infusions. 

The  pegu-cutch  is  replete  with  mucilage,  and  appears  to  be  the 
most  destructible  of  all  the  varieties,  on  account  of  the  presence 
of  this  matter ;  we  shall  also  see  hereafter  the  mixture  of  gum 
or  of  mucilage  prevents,  more  or  less,  the  formation  of  artificial 
tannin. 

Sulphuric  acid  renders  a  solution  of  artificial  tannin  turbid,  and 
throws  down  a  copious  brown  precipitate,  soluble  in  water,  and 
then  precipitating  gelatine.  Muriatic  acid  has  the  same  effect. 
Carbonic  acid  deepens  the  colour ;  after  which  the  solution  be¬ 
comes  turbid,  and  deposits  a  brown  magma. 

Ammonia  dissolves  artificial  tannin.  The  solution  evaporated 
to  dryness  and  dissolved  in  water  did  not  precipitate  gelatine,  un¬ 
less  a  small  quantity  of  muriatic  acid  was  added.  When  the  solu¬ 
tion  in  ammonia  was,  evaporated,  some  ammonia  arose,  and  then 
a  yellow  liquor,  which  had  the  odour  of  burnt  horn  ,•  the  re¬ 
siduum  was  nearly  insoluble  in  water,  and  communicated  only  a 
slight  yellow  tinge  to  it. 

Artificial  tannin  placed  upon  a  hot  iron  emits  an  odour  very 
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analogous  to  those  of  burnt  animal  substances  :  on  distillation  it 
yielded  a  small  portion  of  water  j  a  little  nitric  acid  from  which  it 
had  not  been  completely  freed  $  a  gas,  which,  by  the  quickness  in 
which  it  was  produced,  overset  the  jar  placed  to  receive  it,  and 
which  by  its  odour  appeared  to  be  ammonia  ;  carbonic  acid  very 
slowly  produced ;  azote  j  and,  lastly,  a  bulky  coal,  yielding 
brownish -white  ashes,  consisting  principally  of  lime,  as  only  very 
slight  traces  of  alkali  could  be  observed. 

Fifty  grains  of  artificial  tannin  were  dissolved  in  4  oz.  of  water, 
and  precipitated  by  dissolved  isinglass,  81  gr.  of  which  combined 
with  46  of  the  tannin.  The  remaining  4  gr.  were  not  precipi¬ 
tated  the  solution  containing  them  was  separated  by  filtration, 
and  evaporated  to  dryness.  The  residuum  was  a  light  brittle  sub¬ 
stance  of  a  pale  cinnamon-brown  colour,  possessed  of  a  strong 
odour  not  unlike  prepared  oak-bark,  and  very  soluble  in  water. 
The  solution  is  extremely  bitter  j  it  acted  very  slightly  on  dis¬ 
solved  isinglass )  it  produced  a  brown  precipitate  with  sulphate 
of  iron,  a  blackish-brown  one  with  muriate  of  tin,  and  a  copious 
pale-brown  one  with  acetite  of  lead  j  but  it  did  not  affect  nitrate 
of  lime.  When  added  to  a  solution  of  carbonate  of  ammonia,  it 
produced  some  effervescence ;  but  its  peculiar  odour  did  not  suffer 
any  diminution. 

Mr.  H.  made  several  unsuccessful  attempts  to  produce  artificial 
tannin  by  the  oxygenized  muriatic  acid ;  he  also  found,  that 
although  a  variety  of  this  substance  could  be  produced  by  the 
action  of  sulphuric  acid  on  resinous  substances,  yet  the  most  effec¬ 
tive  agent  was  nitric  acid,  which  readily  formed  it  from  any  sort 
of  coal.  With  a  view,  however,  to  determine  whether  it  could 
be  procured  from  vegetables  without  previously  converting  them 
into  coal,  he  made  the  following  experiments  : 

Nitric  acid  abstracted  from  indigo  left  a  deep  orange  residuum, 
the  greater  part  of  which  was  taken  up  by  water,  and  formed  a 
most  beautiful  deep  yellow  solution,  of  a  most  intense  bitter 
flavour.  This  solution  yielded  with  sulphate  of  iron  a  slight  pale 
yellow  precipitate  )  it  rendered  nitrate  of  lime  only  a  little  turbid, 
and  flung  down  a  small  quantity  of  oxalate  of  lime  j  with  muriate 
of  tin  it  yielded  a  copious- white  precipitate,  which  changed  to  a 
yellowish  brown  ;  with  acetite  of  lead  it  formed  a  very  beautiful, 
lemon-coloured  precipitate,  which  may  be  useful  in  painting. 
Ammonia  deepened  the  colour  of  the  solution,  which  then  be¬ 
came  turbid,  and  deposited  fine  yellow  spicular  crystals,  the  solu¬ 
tion  of  which  in  water  did  not  precipitate  lime  from  its  solutions  : 
these  crystals  were  very  bitter.  Dissolved  isinglass  added  to  die 
yellow  solution  of  the  residuum,  rendered  it  turbid ;  a  bright  yellow 
film  was  deposited,  insoluble  in  boiling  water,  and  possessing  the 
characters  of  gelatine  combined  with  tannin. 

In  his  former  paper,  Mr.  H.  had  stated  that  common  resin, 
when  treated  with  nitric  acid,  yielded  a  pale-yellow  solution  with 
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water,  which  did  not  precipitate  gelatine ;  but  he  now  found, 
that  upon  repeating  the  abstraction  of  the  nitric  acid  several 
times,  the  solution  of  the  residuum  in  water  formed  a  tough  yel¬ 
low  precipitate,  insoluble  in  boiling  water :  it  formed  a  slight 
yellow  precipitate,  with  sulphate  of  iron  :  it  did  not  produce  any 
effect  with  nitrate  of  lime ;  with  nitrate  of  tin  it  yielded  a  pale 
brown  precipitate,  and  it  formed  a  yellowish  white  one  with 
acetite  of  lead. 

During  the  abstraction  of  the  nitric  acid,  nitrous  gas  was  dis¬ 
engaged,  which  indicated  the  cause  of  the  change  produced  in  the 
resin.  The  same  process  was  extended  to  other  juices  of  plants, 
and  .  the  effects  are  thus  stated. 

Stick-lac,  treated  as  the  resin,  copiously  precipitated  gelatine. 

Balsam  of  Peru  afforded  some  benzoic  acid  during  the  process, 
and  gelatine  was  precipitated  by  the  solution  of  the  residuum. 

Benzoin  afforded  benzoic  acid,  and  the  solution  of  the  residuum 
was  nearly  similar  in  all  its  properties  to  that  above  described. 

Balsam  of  Tolu  afforded  benzoic  acid,  and  the  solution  of  the 
residuum  precipitated  gelatine. 

Dragon’s  blood,  or  at  least  a  sample  of  it  in  a  porous  mass  of  a 
dark  red  procured  from  a  druggist  in  London,  yielded  benzoic 
acid ;  although  none  could  be  obtained  by  simple  exposure  to 
heat.  The  solution  of  the  residuum  was  nearly  similar  in  its 
properties  to  that  of  resin  ;  it  also  precipitated  gold  in  its  metallic 
state,  whilst  the  glass  vessel  acquired  a  tinge  of  purple. 

Gum-ammoniac  afforded  a  very  bitter,  astringent,  brownish- 
yellow  solution.  By  sulphate  of  iron  the  solution  became  of  a 
darker  colour,  but  did  not  form  any  precipitate.  Nitrate  of  lime 
produced  a  slight  precipitate.  Muriate  of  tin,  as  also  acetite  of 
lead,  yielded  a  copious  yellow  precipitate  :  it  was  precipitated  by 
gelatine, 

Asa-foetida  yielded  a  solution  which  precipitated  gelatine. 

Eletni,  tacamahaca,  olibanum,  sandarac,  copaiba,  mastic,  myrrh, 
gamboge,  caoutchouc,  and  sarcocol,  as  also  the  gum  separated 
from  it  by  water,  were  examined.  Their  solutions  did  not  affect 
gelatine,  but  they  precipitated  the  metallic  solutions.  Mr.  H. 
thinks  they  might  have  affected  gelatine,  had  the  abstraction  of 
the  nitric  acid  been  oftener  repeated. 

Gum-arabic  afforded  oxalic  acid,  but  no  tannin. 

Tragacanth  yielded  abundance  of  saccholactic,  of  oxalic,  and  of 
malic  acids,  but  not  the  smallest  vestige  of  artificial  tannin. 

Manna  afforded  oxalic  acid  :  the  residuum  formed  a  brown  so¬ 
lution,  which  yielded  a  pale  yellow  precipitate  with  sulphate  of 
iron.  Muriate  of  tin  produced  a  pale  brown  precipitate.  Acetite 
of  lead  formed  one  of  a  brownish-white  hue.  Oxalate  of  lime 
was  produced  from  the  nitrate  5  but  the  solution  of  isinglass  was 
pot  affected. 
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Liquorice  afforded  a  solution  similar  to  that  from  manna  3  but 
sulphate  of  iron,  as  also  muriate  of  tin,  produced  a  slight  brown 
precipitate.  Acetite  of  lead  formed  a  brownish-red  deposit 3 
nitrate  of  lime  yielded  a  brown  precipitate  ;  and  the  solution 
of  isinglass  yielded  a  yellowish-brown  precipitate,  insoluble  in 
water. 

Guaiacum  afforded  a  residuum  almost  totally  soluble  in  water 3 
the  solution  of  which  acted  on  the  metallic  salts  in  a  manner 
similar  to  the  above  3  but  with  gelatine  it  formed  only  a  very 
slight  precipitate,  soluble  in  boiling  water  ;  the  remainder  of  the 
solution  being  evaporated,  yielded  a  very  large  quantity  of  oxalic 
acid  ;  so  that  it  was  totally  unlike  the  resins. 

Although  many  vegetable  substances,  when  roasted,  afford  by 
decoction  a  liquid  that  resembles  the  solution  of  the  artificial 
tannin  in  water,  yet  it  seems  some  peculiar  nicety  is  required  in 
the  roasting,  before  the  tanning  substance  is  developed.  The  de¬ 
coction  of  roasted  common  peas,  horse-beans,  barley,  and  wheat- 
flour,  did  not  afford  any  precipitate  by  solution  of  isinglass. 
Decoction  of  coffee  did  not  yield  any  precipitate  until  several 
hours  had  elapsed,  and  the  precipitate  was  permanently  soluble  in 
boiling  water.  The  decoction  of  a  sort  of  coffee  prepared  from 
the  chicoree  (Mr.  H.  supposes  this  to  be  endive  root),  did  not 
afford  an  immediate  precipitate  with  solution  of  isinglass  3  the 
precipitate  was  soluble  in  boiling  water  3  but  upon  cooling,  the 
precipitate  again  fell  down  in  its  original  state. 

The  addition  of  nitric  acid  to  these  decoctions,  evaporation  of  the 
mixture  to  dryness,  and  solution  of  the  residuum  in  water,  con¬ 
verted  them  into  artificial  tannin. 

In  addition  to  his  former  observations  on  the  variety  of  artificial 
tannin,  which  was  formed  by  the  action  of  sulphuric  acid  upon 
resinous  bodies,  Mr.  H.  relates  the  following  experiments  upon 
camphor  : 

One  hundred  grains  of  camphor  were  dissolved  in  an  ounce  of 
concentrated  sulphuric  acid,  a  brown  solution  was  formed,  with  the 
disengagement  of  scarcely  any  sulphureous  acid  3  but  in  about  an 
hour  the  liquor  became  blackish-brown,  much  sulphureous  gas  was 
then  produced,  and  continued  to  increase  during  four  hours,  when 
the  whole  appeared  like  a  thick  black  liquid.  This  evolution  of  sul¬ 
phureous  acid  continued  for  two  days,  even  in  the  cold.  By  the  ap¬ 
plication  of  heat  it  was  renewed.  Six  ounces  of  cold  water  being 
added  on  the  fourth  day,  the  liquid  was  changed  to  reddish-brown, 
a  coagulum  of  the  same  colour  subsided,  and  the  odour  of  sul¬ 
phureous  acid  was  succeeded  by  “that  of  a  mixture  of  oils  of 
lavender  and  peppermint.  Distillation  separated  three  grains  of 
an  essential  oil,  to  which  this  smell  was  owing  :  two  ounces  more 
of  water  Being  abstracted  did  not  bring  off  any  more  essential  oil. 
The  blackish-brown  residuum  of  this  distillation  was  treated  with 
successive  portions  of  alcohol  until  this  solvent  ceased  to  act. 
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A  compact  sort  of  coal  in  small  fragments  was  left  findissolved, 
which,  after  being  dried  and  exposed  to  a  low  red  heat,  weighed 
fifty-three  grains.  The  solutions  in  alcohol  were  distilled  to  dry¬ 
ness,  and  forty-nine  grains  of  a  blackish-brown  substance  of  a  re¬ 
sinous  appearance  were  obtained. 

This  substance  was  extremely  brittle,  had  the  odour  of  burnt 
sugar,  and  an  astringent  flavour  :  it  was  soluble  in  cold  water,  and 
formed  with  it  a  dark-brown  solution,  which  yielded  very  dark 
brown  precipitates  with  sulphate  of  iron,  acetite  of  lead,  muriate 
of  tin,  and  nitrate  of  lime  :  it  precipitated  gold  from  its  solution 
in  a  metallic  state  :  with  solution  of  isinglass  it  yielded  a  black 
precipitate,  insoluble  in  boiling  water :  so  that  it  appears  to  be  a 
variety  of  the  tanning  matter,  and  to  resemble  that  obtained  from 
resinous  bodies  by  sulphuric  acid. 

When  a  small  quantity  of  nitric  acid  was  added  to  the  solution 
of  this  substance,  the  whole  evaporated  to  dryness,  and  the  re¬ 
siduum  dissolved  in  water,  a  reddish-brown  liquid  was  formed, 
which  acted  in  every  respect  similar  to  the  tannin  obtained  from 
coal  by  nitric  acid. 

It  appears  therefore  that  there  are  three  varieties  of  artificial 
tannin  First,  That  produced  from  nitric  acid  and  any  carbona¬ 
ceous  substance.  This  is  easily  formed  :  one  hundred  grains  of 
vegetable  charcoal  yield  about  one  hundred  and  twenty  grains  of 
it  ;  but  we  must  allow  three  grains  for  the  moisture  that  remains 
united  with  it.  This  variety  probably  contains  azote.  It  differs 
from  the  natural  tannin  of  vegetables  in  being  produced  by  nitric 
acid  5  whereas  the  varieties  of  natural  tannin  are  more  or  less  de¬ 
stroyed  by  that  acid  5  but  it  must  be  confessed,  that  even  the 
varieties  of  natural  tannin  are  destructible  in  different  degrees. 

The  second  variety  is  obtained  from  resins,  &c.  by  abstraction 
of  nitric  acid.  The  precipitates  it  forms  with  gelatine  are  either 
pale  or  deep  yellow;  those  of  the  first  variety  are  always  brown. 
The  production  of  benzoic  or  oxalic  acid  appears  to  counteract 
the  formation  of  this  substance  :  so  that  it  is  probable  that  the 
benzoic  acid  is  actually  produced  in  these  experiments,  and  that 
it  does  not  exist,  as  has  been  usually  supposed,  in  the  balsams. 
Mr.  H.  also  thinks,  that  the  succinic  acid  is  a  product  of  amber, 
and  not  an  original  ingredient  in  it. 

The  third  variety  is  produced  by  the  action  of  sulphuric  acid  on 
resins,  &c.  By  a  long  continuance  of  the  digestion  it  appears  to 
be  destroyed.  Those  substances  which  afford  much  oxalic  acid 
with  other  acids  do  not  apparently  yield  any  of  this  artificial 
tannin  :  its  action  on  gelatine  and  skin  is  inferior  to  that  of  the 
first  variety,  into  which,  however,  it  is  converted  by  treatment 
with  nitric  acid.  This  process  probably  communicates  to  it  the 
azote ;  to  the  want  of  which  its  less  powerful  action  may  be 
attributed. 
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Observations. — These  experiments  of  Mr.  H.  are  of  great  im¬ 
portance  in  the  theory  of  chemistry  ;  but  whether  they  will  lead 
to  any  great  improvements  in  the  art  of  tanning,  is  very  doubtful. 
The  use  even  of  the  purer  varieties  of  natural  tannin  seems  to  be 
injurious  to  the  leather,  as  they  induce  brittleness ;  the  presence 
.of  extractive  matter  being  necessary  to  the  softness  and  strength 
of  the  leather  :  and  therefore  it  is  probable  that  the  use  of  a  still 
purer  variety  of  tannin  must  have  still  worse  effects. 

It  is  not  a  little  curious  to  observe  the  discoveries  that  are 
missed  even  by  the  most  intelligent  observers  Mr.  H.  misled, 
we  apprehend,  by  the  authoi  ity  of  Haussman,  missed  the  discovery 
of  the  yellow  acid.  This  discovery  was  reserved  for  Fourcroy  and 
Vauqueiin.  On  the  other  hand,  the  French  chemists,  when 
operating  on  the  same  materials,  as  may  be  seen  in  the  abstract  of 
fheir  memoirs,  which  are  given  in  the  last  and  present  number, 
equally  missed  the  discovery  of  the  artificial  production  of  a  sub¬ 
stance  similar  in  its  properties  to  tannin. 


On  the  Effects  whicfi  take  place  in  the  Gases,  when  mechanically 
compressed .  By  Mr.  Thomas  Nokthmore. — Phil.  Jour. 

Nos.  49  and  52. 

It  occurred  to  Mr.  N.  that  the  various  combinations  that  take 
place  ampng  the  gases  under  the  common  pressure  of  the  at¬ 
mosphere  would  undergo  considerable  alteration  by  the  influence 
of  condensation.  Great  difficulties  were  experienced  in  attempt¬ 
ing  experiments  upon  this  foundation,  on  account  of  the  corrosive 
quality  of  some  of  the  condensed  fluids,  which  spoiled  the  stop¬ 
cocks  attached  to  the  receivers.  Mr.  Cuthbertson,  however,  con¬ 
trived  a  valve  which,  by  means  of  a  spiral  spring,  applied  itself  to 
the  lower  orifice  of  a  condensing  syringe  ;  and  this  answered 
Mr  N7s  purposes. 

The  four  first  experiments  were  made  in  a  glass  receiver,  hold¬ 
ing  3f  cubic  inches  ;  and  with  stop-cocks,  which  let  the  gas 
escape  :  the  others  were  made  with  a  glass  receiver,  holding  f>\ 
cun.  inches,  and  with  a  spring  valve  to  the  syringe. 

Exp.  I.  Hydrogen,  oxygen,  and  azote,  of  each  two  wine  pints, 
were  compressed.  The  result  was  water,  white  floating  va¬ 
pours,  which  Mr.  N.  conceived  to  be, gaseous  oxide  of  azote, 
and  an  acid  which  reddened  litmus  paper,  and  was  probably  the 
nitric. 

Exp.  II.  A  little  lime-water  was  poured  into  the  receiver; 
three  pints  of  oxygen  were  then  injected,  and  afterwards  equal 
quantities  of  hydrogen  and  azote.  Upon  adding  the  latter,  the 
white  vapours  appeared,  water  seemed  to  be  formed,  and  some 
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yellow  particles  were  seen  floating  upon  the  lime-water.  These 
probably  arose  from  the  resinous  cement  of  the  cap  being  dis¬ 
solved  by  the  nitrous  acid  gas  formed  during  condensation. 

The  magnet  seemed  atfected  during  this  experiment. 

Exp.  III.  Carbonic  acid  gas,  and  hydrogen,  of  each  two  pints, 
yielded  a  watery  vapour,  and  a  gas  of  a  rather  offensive  smell. 

Exp.  IV.  Atmospheric  air  condensed  upon  phosphorus  caused 
an  explosion.  The  apparatus  was  under  water  ;  the  receiver  was 
full  or  the  fumes  of  the  phosphorus,  which  was  itself  dispersed  in 
the  vessel  of  water. 

On  repeating  this  experiment  with  the  more  perfect  apparatus, 
the  phosphorus  did  not  inflame,  and  the  fumes  which  arose  at 
first  soon  disappeared.  .  7 

Exp.  V.  Two  scruples  of  solution  of  potash  were  poured  into 
the  new  receiver}  and  two  pints  of  hydrogen,  and  of  azote,  as  also 
three  of  oxygen,  were  injected.  The  results  were,  a  smell  of  the 
gaseous  oxide  of  azote,  a  few  yellowish  fumes,  and  so  little  acid 
as  scarcely  to  tinge  the  edge  of  the  test-paper.  Nitrate  of  potash 
was  not  formed. 

Exp.  VI.  Two  pints  of  azote  being  condensed,  it  assumed  an 
orange-red  colour  j  three  of  oxygen  being  added,  the  colour 
seemed  at  first  to  be  deepened  ;  it  then  diminished,  and  at  length 
disappeared  :  two  of  hydrogen  being  added,  produced  vapours 
which,  when  condensed,  were  strongly  acid  to  the  taste,  coloured 
litmus,  and,  when  much  diluted  with  water,  acted  upon  silver. 

Exp.  VII.  Three  pints  and  a  half  of  azote  were  first  injected, 
then  two  pints  of  hydrogen,  which  produced  white  clouds,  sup¬ 
posed  to  be  ammonia  j  these  disappeared,  and  the  orange-red  colour 
became  lighter.  On  the  addition  of  three  pints  and  a  half  of  oxy¬ 
gen  the  colour  became,  if  any  thing,  darker.  Two  pints  more  of 
hydrogen  had  little  or  no  effect  on  the  colour.  Some  vapour  was 
produced,  which  was  strongly  acid. 

Exp.  VIII,  Before  the  small  receiver  burst,  three  pints  of  azote 
had  been  injected  upon  a  scruple  of  lime  $  a  little  reddish  colour 
was  produced,  which  soon  vanished.  Upon  repeating  the  expe¬ 
riment  with  the  large  receiver,  no  colour  was  produced. 

During  the  course  of  the  above  experiments,  the  temperature 
of  the  atmosphere  was  very  various,  from  70°  to  33°  Fahr. 

It  is  not  to  be  supposed  that  the  quantity  of  the  gas  said  to  be 
injected  is  certain,  on  account  of  its  tendency  to  escape. 

On  repeating  Exp.  VIII.  it  was  found  that  the  loss  of  colour  in 
the  azote  arose  from  the  formation  of  nitrate  of  lime. 

Exp.  IX.  A  pint  of  azote  was  condensed,  and  another  of  ga¬ 
seous  oxide  of  carbone  added  to  it.  The  red  colour  was  de¬ 
stroyed,  nitrous  acid  wasTormed,  and  the  remaining  gas  burnt 
not  unlike  alcohol. 

As  azote  is  highly  elastic,  it  is  suspected  that  the  explosive  force 
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of  various  compounds,  as  fulminating  gold,  fulminating  silver, 
many  of  the  nitrates,  and  the  decomposition  of  ammonia'  by 
oxygenized  muriatic  acid,  may  be  attributed  to  the  sudden  libera¬ 
tion  of  this  gas. 

Exp.  X.  Oxygen  condensed  upon  phosphorus  did  not  inflame 
it ;  it  appeared  disposed  to  melt,  and  seemed  a  little  discoloured. 
Some  heat  is  generated  by  the  condensation  of  the  gas,  for  the 
thermometer  rises,  when  placed  against  the  receiver. 

Exp.  XI.  Two  pints  of  oxygenized  muriatic  acid  being  com¬ 
pressed  into  a  receiver  of  two  and  a  quarter  cubic  inches  capa¬ 
city,  it  was  converted  into  a  yellow  liquid,  which  instantly  evapo¬ 
rated,  on  opening  the  receiver,  with  an  insupportable  pungency. 
Atmospheric  air  pumped  into  the  receiver,  filled  it  with  dense 
white  fumes.  A  yellowish  substance  was  left,  which  dissolved  in 
sulphuric  ether,  and  destroyed  vegetable  colours.  This  probably 
■arose  from  the  oil  of  the  machine. 

Exp.  XII.  Upon  half  a  pint  of  oxygen  was  injected  a  pint  of 
oxygenized  muriatic  acid  gas :  the  result  was  a  thicker  substance, 
which  did  not  so  soon  evaporate,  and  a  yellowish  mass  was  left 
behind. 

Exp.  XIII.  A  pint  of  oxygenized  muriatic  acid  gas  was  injected 
upon  half  a  pint  of  azote  :  the  result  was  a  still  thicker  substance, 
and  the  yellow  colour  was  deeper :  it  did  not  appear  to  act  so 
powerfully  upon  vegetable  colours. 

The  grease  carried  down  formed  part  of  the  yellow  residuum,, 
and  yielded  only  to  ether. 

Exp.  XIV.  Into  a  receiver,  whose  capacity  was  three  cubic 
inches,  a  pint  of  carbonic  acid  gas  was  condensed,  and  a  pint  of 
oxygenized  muriatic  acid  gas  was  added  to  it.  A  light  sap-green 
colour  was  produced,  but  no  fluid ;  the  oil  of  the  machine  de¬ 
stroyed  vegetable  colours, 

Exp.  XV.  Two  pints  of  oxygenized  muriatic  acid  gas  were  in¬ 
jected  into  rather  more  than  a  pint  of  hydrogen,  which  was 
highly  ejastic.  A  light  green  colour  was  produced,  but  no  fluid. 
Whfen  the  receiver  was  opened,  some  vapour  made  its  escape, 
and  the  gas  destroyed  vegetable  colours. 

Exp.  XVI.  When  a  small  quantity  of  muriatic  acid  gas  was 
condensed,  a  beautiful  green  substance  adhered  to  the  side  of  the 
receiver,  which  had  all  the  qualities  of  muriatic  acid.  When 
four  pints  were  condensed,  the  result  was  a  yellowish  green  gluti¬ 
nous  substance  of  a  very  pungent  quality,  which  did  not  evapo¬ 
rate,  but^vas  instantly  absorbed  by  water. 

This  acid  gas  is  so  easily  rendered  liquid,  that  any  quantity 
may  be  condensed  without  danger  3  and  it  is  probable  that  com¬ 
pression  may  be  of  some  use  in  the  arts  to  obtain  muriatic  acid, 
oxygenized  muriatic  acid,  and  some  other  fluids  at  any  degree  of 
concentration. 
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Exp.  XVII.  A  pint  and  a  half  of  sulphurous  acid  gas  being  at-’ 
tempted  to  be  condensed,  had  so  violent  an  action  cn  the  syringe 
as  to  render  it  immoveable.  A  thick  slimy  liquid  of  a  dark  yellow 
colour  had  begun  to  be  formed,  which,  on  opening  the  receiver, 
immediately  evaporated  with  a  most  suffocating  odour. 


On  the  Production  of  nitrous  Acid.  By  H.  B.  K. — Phil.  Jour. 

No.  50. 

The  galvanic  fluid  passed  through  liquid  carbonate  of  potash 
caused  the  emission  of  a  great  quantity  of  carbonic  acid  gas.  A 
piece  of  paper,  dipped  into  the  residual  fluid,  detonated,  when 
burned,  as  nitre  would  have  done  ;  a  solution  of  silver  also  shewed 
faint  indications  of  the  muriatic  acid  being  present  in  the  re¬ 
siduum.  The  same  acids  appeared  on  firing  hydrogen  with 
oxygen.  — 

Pure  distilled  water  by  the  galvanic  fluid  gave  oxygen  and 
hydrogen. 

Pure  potash  dissolved  in  water,  and  galvanized,  did  not  yield 
any  gas,  unless  it  was  carbonic  acid  gas.  The  solution  appeared 
to  contain  the  nitrous  and  muriatic  acid,  as  in  the  experiment 
with  carbonate  of  potash . 

Hence  it  is  probable  that  the  expulsion  of  carbonic  acid  from 
the  carbonate  of  potash  was  caused  by  the  presence  of  a  stronger 
acid.  It  appears  also,  that  the  generation  of  oxygen  and  hydrogen, 
is  owing  to  these  acids ;  for  when  potash  was  present  to  absorb 
them,  these  gases  were  not  produced.  This  is  the  more- probable, 
because  the  residual  water,  in  the  experiment  in  which  they  were 
produced,  did  not  contain  them.  And  Mr.  Cruickshanks  says,  that 
in  firing  these  gases,  he  found  nitrons  acid  in  the  residuum. 

These  experiments  were  performed  by  two  short  gold  wires  at¬ 
tached  to  each  end  of  the  galvanic  pile.  When  a  pretty  long  iron 
wire  was  attached  to  the  silver  end  of  the  pile,  a  little  hydrogen 
gas  was  produced,  even  when  potash  wras  mixed  with  the  dis¬ 
tilled  water,  although  there  was  none  with  the  gold  wire. 


On  the  Composition  of  Water ,  and  on  Mr.  Northmore' s  frst 
Experiments  on  the  Compression  of  the  Gases.  By  H.  B.  K. — 
Phil.  Jour.  No.  52. 


In  the  preceding  paper  by  this  anonymous  writer,  cn  the 
production  of  nitrous  acid,  he  attempted  to  shew  that  acids 
were  necessary  in  forming  oxygen  and  hydrogen  from  water, 
leaving  collected  a  quantity  of  these  gases,  they  were  fired  in 
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contact  with  a  small  quantity  of  solution  of  potash.  Vapours  of 
nitrous  acid  appeared,  and  the  potash  gave  unequivocal  signs  of 
the  presence  of  nitrate  of  potash. 

In  Mr.  Riffault’s  second  experiment,  the  wires  were  oxidized  ; 
but  when  the  author  repeated  this  experiment,  and  used  a  solu¬ 
tion  of  potash  in  lieu  of  water,  the  wires  were  not  sensibly  acted 
upon,  and  the  potash  became  nitrated.  This  experiment,  the 
author  thinks,  is  conclusive. 

The  gases  obtained  from  the  decomposition  of  water  by  gal¬ 
vanism  are  not  always  in  the  same  proportion,  as  stated  by  the 
French  chemists.  The  respective  quantities  depend  upon  the 
metals  of  which  the  wires  are  made,  their  length,  and  the  liquors 
between  the  plates  of  the  pile  ;  the  more  oxidizable  wires,  when 
long,  producing  the  most  inflammable  kinds )  and  the  less  oxi¬ 
dizable  wires,  the  more  of  oxygen.  The  longer  the  wires,  the. 
greater  was  the  bulk  of  the  gas  obtained. 

In  respect  to  Mr.  Northmore’s  first  eight  experiments,  it  has 
been  long  known  that  gases  by  compression  produce  heat  and 
deposit  water.  The  white  vapours  in  the  first  experiment  are 
considered  as  gaseous  oxide  of  azote  j  those  in  the  seventh  are 
considered  as  ammonia,  just  as  the  French  theory  dictated  to  him. 
The  same  ardent  desire  to  support  that  hypothesis  at  all  events,  is 
evident  through  the  whole  recital.  In  the  fifth  experiment,  the 
gaseous  oxide  is  stated  to  have  had  a  yellowish  colour  instead  of 
white. 

The  acid  produced  is  pronounced  by  Mr.  N.  to  be  the  nitrous. 
The  yellow  fiocculi  in  the  second  experiment  are  said  to  be  resin 
extracted  from  the  cap ;  but  the  author  is  of  opinion,  that  it  is 
merely  a  precipitation  in  the  lime-water  from  some  carbonic  acid 
being  produced,  which  appeared  yellow  on  account  of  its  being 
seen  through  coloured  gases.  He  also  supposes,  that  as  an  acid  is 
necessary  to  the  formation  of  oxygen,  so  it  is  separated  in  its  de¬ 
composition,  either  in  the  form  of  nitric  acid,  as  when  it  is  de¬ 
composed  with  violence  ;  or  in  that  of  carbonic  acid  when  slowly 
decomposed,  as  in  Mr,  N.’s  experiments. 

In  the  fifth  experiment,  Mr.  N.  says  very  little  acid  was  pro¬ 
duced,  and  nitrate  of  potash  was  not  formed,  because  the  quantity 
used  of  the  gases  was  not  sufficient ;  yet  in  the  sixth  experiment, 
with  the  same  quantities  and  in  the  same  vessel,  a  strong  acid  was 
produced,  which,  when  diluted,  acted  upon  silver.  But  was  not, 
carbonic  acid  produced  in  the  fifth  ?  and  is  Mr.  N.  ignorant  that 
water  impregnated,  as  this  probably  was,  with  hydrogen,  will 
colour  silver  ? 

It  is  strange  that  an  acid  sufficiently  strong  to  act  upon  the 
resin  in  the  cap  of  the  vessel  could  not  be  detected  when  an  alka¬ 
line  "basis  "was  added  to  arrest  it. 

In  the  seventh  experiment,  Mr.  N.  further  supposes  that  am¬ 
monia  was  first  formed  5  and  yet  the  result  is  stated  to  be  highly 
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acid.  Why  did  not  this  strong  acid,  which  was  able  to  act  upon 
resin,  unite  with  the  ammonia  ? 

On  repeating  the  third  experiment  of  Mr.  N.  the  gas  produced 
was  found  to  be  similar  to  the  gaseous  oxide  of  carbone. 

The  gases  were  compressed  still  more  than  in  Mr.  N.’s  experi¬ 
ments,  by  using  a  brass  cylinder  with  an  air-tight  iron  piston 
affixed  to  the  end  of  a  long  iron  lever.  They  all  gave  out  heaf 
and  moisture,  and  the  hydrogen  most  moisture  in  proportion  tofts 
specific  gravity.  Oxygen,  compressed  along  with  hydrogen, 
yielded  an  acid  which  produced  fiocculi  in  lime-water ;  azote  was 
not  necessary  to  its  production,  but  rather  retarded  it.  Azote 
from  organic  bodies  ought  not  to  be  used,  because  it  is  partly 
acid  in  itself  but  azote  from  the  atmosphere  should  be  employed, 
and  it  should  be  previously  passed  through  lime-water. 

Observation. — The  contradictory  facts  in  these  papers  are  such 
ns  can  be  cleared  up  only  by  fresh  experiments,  made  by  un¬ 
prejudiced  persons. 


Analysis  of  the  Ichthy  ophthalmite.  By  M.  Rose. — Jour,  de  PhySs 

Vendem .  xiv. 

The  products  were  52.0  of  silica,  24.50  lime,  8.10  of  potash, 
and  15.0  parts  were  volatilized  and  lost. 

Observation. — If  it  had  not  been  of  importance  to  confirm  the 
analysis  of  former  chemists  by  the  observations  of  their  successors, 
it  would  have  been  needless  to  insert  this  analysis,  which  nearly 
agrees  with  that  of  Fourcroy  and  Vauquelin,  mentioned  in  our 
first  volume,  page  3 ?6. 


On  native  Iron,  and  a  new  native  Sulpkuret  of  Manganese.  By 
Prof.  Proust. — Jour,  de  Phys.  Vendem.  xiv. 

Proust  has  found  native  iron  in  some  minerals  from  America: 
it  is  imbedded  in  them,  so  as  to  be  preserved  from  the  contact  of 
the  air  :  and  when  they  were  reduced  to  powder,  the  native  iron, 
was  separated  by  the  magnet.  This  iron  yielded  by  solution  in 
dilute  sulphuric  acid  very  pure  hydrogen.  The  minerals  were  so 
soft,  that  it  was  not  likely  that  the  iron  could  not  be  abraded  from 
the  pestle  or  mortar.. 

Del  Rio  has  found  another  native  sulphuret  of  manganese. 

Observation. — As  the  minerals  are  not  described,  it  is  possible 
that  they  may  be  meteoric  stones,  in  which  the  presence  of  native 
iron  has  been  shewn  by  Howard,  &c. 
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Mr.  Arthur  Wo  defy  Patent  for  certain  Improvements  in  Stfiatii* 

engines.  Dated  July  1805. — Repent.  Arts,  No.  44,  New 

Series. 

Among  the  improvements  to  be  secured  by  this  patent  are, 
first,  a  contrivance  by  which  the  temperature  of  the  steam-vessel, 
or  working  cylinder  of  a  steam-engine;  rnay  be  raised  to  any  re¬ 
quired  degree  [the  specification  has  it  temperature'] ,  without  ad¬ 
mitting  steam  from  the  boiler  into  any  surrounding  receptacle, 
which  is  always  attended  with  a  risk  of  explosion  proportioned,  to 
the  elasticity  of  the  steam  employed :  Mr.  W.’s  method  is  to  put  into 
the  surrounding  receptacle,  oil,  or  fat/  or  wax,  &rc.  capable  ot 
being  melted  by  a  lower  degree  of  heat  than  that  employed,  and 
of  bearing  that  heat  without  being  converted  into  vapour.  Or 
he  puts  into  the  said  case  or  cases  mercury  or  mixtures  of  me¬ 
tals,  capable  of  being  kept  in  a  state  of  -fusion  at  a  lower  tempe¬ 
rature  than  that  intended  to  be  employed  in  working  the  steam- 
engine,  and  forms  the  case,  so  that  it  admits  the  oil  or  other  sub¬ 
stance  employed  to  come  in  contact  not  only  with  the  sides  of  the 
steam -vessel  or  working  cylinder,  but  also  with  the  bottom  and 
top  of  the  same  5  and  the  temperature  is  kept  up  by  a  fire  imme¬ 
diately  under  or  rotmd  the  case  that  contains  the  oil  or  other  sub¬ 
stance,  or  by  connecting  the  case  with  a  separate  vessel  kept  at  a 
proper  temperature,  filled  with  the  oil  or  other  substance.  This 
arrangement  is  in  tended-  to  obviate  the  necessity  of  employing 
steam  of  a  great  expansive  force  round,  the  steam  vessel  or  vessels ; 
and  to  obtain  from  steam  of  a  comparatively  low  temperature,  the 
effects  of  steam  of  a  high  temperature,  without  any  of  the  risk 
accompanying  the  latter. 

Another  supposed  improvement  consists  in  a  method  of  pre¬ 
venting  the  passage  of  any  of  the  steam  from  that  side  of  the 
piston  which  is  acted  upon  by  the  said  steam  to  the  other  side 
which  is  open  to  the  condenser  $,  and  this  he  effects  in  those  steam- 
engines  called  double  engines,  by  employing  upon  or  about  the 
piston,  mercury  or  fluid  metals,  in  an  altitude  equal  to  the  pres¬ 
sure  of  the  steam.  The  efficacy  of  this  arrangement  will,  he  says, 

appear  obvious  from  attending  to  what  takes  place  in  the 
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working  such  a  piston.”  He  then  proceeds  thus  :  “  When  the 
piston  is  ascending,  that  is,  when  the  steam  is  admitted  below 
the  piston,  the  space  on  its  other  side  being  open  to  the  con¬ 
denser,  the  steam  endeavouring  to  pass  up  by  the  side  of  the 
piston,  is  met  and  effectually  prevented  by  the  column  of  metal, 
equal  or  superior  to  it  in  pressure,  and  during  the  down  stroke, 
no  steam  can  possibly  pass  without  first  forcing  all  the  metal 
through.  In  working  what  is  called  a  single  engine,  a  less  con¬ 
siderable  altitude  of  metal  is  required,  because  the  steam  always 
acts  on  the  upper  side  of  the  piston.  For  single  engines,  oil  or 
wax,  or  fat  of  animals,  or  similar  substances  insufficient  quan¬ 
tity,  will  answer  the  purpose,  if  another  improvement,  which 
constitutes  part  of  my  said  invention,  be  applied  to  the  en¬ 
gine  ;  namely,  to  take  care  that  in  either  the  double  or  single 
engine  so  to  be  worked,  the  outlet  that  conveys  the  steam  to  the 
condenser  shall  be  so  posited,  and  of  such  a  size,  that  the  steam 
may  pass  without  forcing  before  it  or  carrying  with  it  any  of  the 
metal  or  other  substance  employed,  that  may  have  passed  by  the 
piston;  taking  care  at  the  same  time  to  provide  another  exit  for  the 
metal  or  other  substance  collected  at  the  bottom  of  the  steam- 
vessel  or  working  cylinder  to  convey  the  same  into  a  reservoir 
kept  at  a  proper  heat,  whence  it  is  to  be  conveyed  to  the  upper 
side  of  the  piston  by  a  small  pump,  worked  by  the  engine  or  by 
any  other  contrivance.  In  order  that  the  fluid  metal  or  metals  used 
with  the  piston  may  not  be  oxidated,  I  always  keep  some  oil  or 
other  fluid  substance  on  its  surface,  to  prevent  its  coming  in  con¬ 
tact  with  the  atmosphere  3  and  to  prevent  the  necessity  of  em¬ 
ploying  a  large  quantity  of  fluid  metal,  I  generally  make  my 
piston  of  the  depth  of  the  column  required,  but  of  a  diameter  a 
little  less  than  the  steam-vessel  or  working  cylinder,  excepting 
where  the  packing  or  other  fitting  is  necessary  to  be  applied  ;  so 
that,  in  fact,  the  column  of  fluid  metal  forms  only  a  thin  body 
round  the  piston.  In  some  cases,  I  make  a  hollow  metallic  pis¬ 
ton,  and  apply  an  altitude  of  fluid  metal  in  the  inside  of  the 
same,  to  press  its  outside  into  contact  with  the  steam-vessel  or 
working  cylinder.” 

Such  are  the  chief  points  in  the  specification.  The  same  prin¬ 
ciples  are  applied  to  some  minuter  particulars,  which,  however, 
need  not  be  here  individually  described. 

Observations. — The  eagerness  of  Mr.  Woolf  to  come  forward, 
vaunting  his  discoveries  in  fresh  specifications,  is  similar  to  that 
with  which  a  child  runs  to  his  parents  with  every  trifle  that 
strikes  him  as  novel,  in  the  same  manner  that  it  presented  itself 
to  other  children  a  hundred  years  ago  3  and  the  unaccountable 
zeal  of  some  of  his  friends  to  get  these  supposed  discoveries 
published,  can  only  be  compared  to  the  misemployed  fondness  of 
som?  doting  parents,  who,  looking  upon  their  child  as  a  prodigy, 

?  2 
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are  not  satisfied  unless  all  the  world  agree  with  them  in  their  pre¬ 
posterous  notion.  We  have  seen  the  praises  of  Mr.  W.’s  inven¬ 
tions  blazoned  forth  in  several  respectable  publications,  and  know 
not  how  to  account  for  such  encomiums  from  gentlemen  who, 
we  are  sure,  know  better,  if  it  may  not  be  imputed  primarily  to 
some  such  cause  as  we  have  just  adverted  to.  We  think  it  our 
duty  to  strive  to  prevent  the  public  from  being  deluded  by  any 
specious  pretensions,  and  shall,  therefore,  direct  our  remarks  not 
only  to  the  present  specification,  but  to  some  of  Mr.  Woolf’s  pre¬ 
ceding  inventions,  one  or  two  of  which  were  briefly  noticed  at 
Page  79  °f  our  first  number.  < 

The  first  supposed  improvements  of  this  engineer  related,  we 
believe,  to  boilers  ;  and  the  chief  of  these  improvements  was,  it 
is  well  known,  suggested  by  Mr,  Blakey  at  least  30  years  ago, 
and  was  afterwards  abandoned  on  account  of  its  inutility. 

The  next  improvement,  or  rather  discovery,  was  stated  in  the 
specification  of  June  1804,  and  relates  to  the  expansive  force  of 
steam. 

•  Thus,  to  select  two  or  three  instances  from  Mr.  W.’s  table  : 
e<  Steam  of  an  elastic  force  predominating  over  the  pressure  of 
the  atmosphere  upon  a  safety-valve,  5,  6,  or  7  lbs.  per  square 
inch,  requires  to  be  maintained  by  a  temperature  equal  to  about 
22 7\° ,  230^°,  232|°  of  heat ;  and  at  these  respective  degrees  of 
heat  steam  can  expand  itself  to  about  5,  6,  or  7  times  its  vqlume, 
and  continue  equal  in  elasticity  to  the  pressuse  of  the  atmosphere.” 
Does  Mr.  W.  mean  to  affirm  that  it  is  his  discovery,  that  steam 
of  an  elastic  force,  exceeding  the  pressure  of  the  atmosphere  by 
5,  6,  or  7  lbs.  on  the  square  inch,  has  nearly  the  respective  tem¬ 
peratures  of  22 7\° >  and  232|°,  measured  by  Fahrenheit’s 

thermometer  ?  On  the  contrary,  we  assert,  and  we  are  prepared 
to  prove  our  assertion,  that  the  same  was  discovered  long  ago  by 
the  Chevalier  Bettancourt,  and  has  been  completely  established  so 
long  back  as  1801  by  our  ingenious  countryman  Mr.  Dalton.  It 
is  nearly  deduced  from  the  tables  given  by  this  gentleman  in  the 
Manchester  Memoirs,  vol.  v.,  that  steam  of  the  respective  tempe¬ 
ratures  of  227|°,  230|°,  and  232 J°,  exceeds  in  elastic  force  thib 
pressure  of  the  atmosphere  bv  about  4'998,  5g6 8,  and  0  934  lbs. 
pn  the  square  inch  :  results  which  it  is  manifest  differ  very  little 
from  those  of  Mr.  W.  and  are  probably  more  accurate.  Here  then. 
Mr.  W.  has  been  anticipated  in  his  discovery  by  two  philosophers, 
the  results  of  whose  experiments  have  been  often  published.  But 
perhaps  the  patentee  will  relinquish  his  claim  to  this  discovery, 
45nd  rest  his  pretensions  upon  having  found  that  steam  whose 
elastic  force  surpassed  the  pressure  of  the  atmosphere  by  5,  6, 
7,  &c.  lbs.  on  the  square  inch,  would,  when  expanded  to  5,  6, 
7,  &c.  times  its  volume,  still  possess  an  elastic  force  at  least  eqiffi 
valent  to  the  pressure  of  the  atmosphere  :  of  this,  however,  we 
ffiive  very  serious  doubts ;  for  although  at  first  view  it  may  appear 
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to  accord  with  the  statement  of  Sir  Isaac  Newton,  that  if  steam  be  a 
perfectly  elastic  fluidly  its  elasticity  will  be  inversely  as  the  space  it 
occupies  (a  proposition  which  Mr.  W,  may  find  either  demonstrated 
or  illustrated  in  any  treatise  on  Pneumatics  that  may  fall  in  his 
way),  it  is  nevertheless  essentially  different  from  it.  So  much  for 
this  gentleman’s  discoveries  3  let  us  now  proceed  to  his  inventions. 

Mr.  W.  has  succeeded  (some  years  after  Trevithick  had  done 
the  same  thing)  in  the  application  of  steam  of  high  temperature 
to  the  purpose  of  working  an  engine  3  and  as  to  the  manner  of 
applying  this  principle,  it  is  most  unequivocally  Jonathan  Horn- 
blower’s  engine,  working  with  steam  of  superior  strength  to  what 
he  made  use  of.  .  ' 

But  Mr.W.  it  seems,  has  ((  found  out  and  invented”  something, 
by  which  the  steam-vessels  may  be  kept  hot  without  steam  from 
the  boiler  3  and  how  admirable  is  the  contrivance  !  for  he  does  it 
by  putting  afre  under  them.  Again,  he  substitutes  oil,  wax,  or 
metals,  in  his  casings,  instead  of  steam  :  and  what  then  ?  Will 
not  the  oil,  or  wrax,  or  metals,  however  heated,  be  in  contact 
with  the  casing  ?  And  will  not  that  casing  transmit  the  heat  of 
these  substances  to  the  surrounding  substances,  whether  air,  wool, 
wood,  or  sawdust,  &c.  ?  And  can  there  be  any  more  magic  in 
these  substances  to  preserve  the  temperature  attained  by  the  fire 
under  the  vessels,  than  there  is  in  the  cast  iron  of  which  the  cy¬ 
linders  are  made  ?  Here,  however,  as  to  the  priority  of  the  dis¬ 
covery,  we  may  refer  to  the  specification  of  Mr.  Watt’s  first 
patent,  inserted  in  the  first  volume  of  the  Repertory  of  Arts, 
&c.  page  278,  where  are  the  following  words,  bearing  a  close 
analogy  to  some  in  Mr.  Woolf’s  specification :  *'£  The  steam-vessel 
must  be  kept  as  hot  as  the  steam  that  enters  it  3  first,  by  en¬ 
closing  it  in  a  case  of  wood,  or  any  other  materials  that  transmit 
heat  slowly  3  secondly,  by  surrounding  it  with  steam,  or  other 
heated  bodies .”  Again,  Mr.  Watt,  in  the  same  specification,  dated 
Jan.  5,  1 769,  says,  “  Lastly,  instead  of  using  water  to  render 
the  piston  or  other  parts  of  the  engines  air  and  steam  tight,  I  em¬ 
ploy  oils ,  wax,  resinous  bodies,  fat  of  animals,  quicksilver,  and 
other  metals,  in  their  fluid  state.”  And  these  are  the  very  sub¬ 
stances  recommended  by  Mr.  Woolf  thirty-six  years  afterwards. 

But  more  than  this.;  tire  patentee  has  invented  a  method  of 
working  an  engine  without  any  boiler  at  all,  even  by  admitting 
water  into  his  hot  cylinders,  which,  brought  to  ever  so  high 
a  temperature,  cannot  explode.  What  a  palpable  absurdity  ! 
Another  invention  is,  a  method  of  preventing  the  steam  from 
escaping  between  the  sides  of  the  piston  and  the  cylinder,  by 
pouring  quicksilver  round  the  disc  of  the  piston.  Mr.  W.  hap¬ 
pens  to  think  that  the  steam  cannot  ascend  through  a  column 
of  mercury,  and  therefore  says  it  is  obvious.  We  are  decidedly 
of  a  different  opinion  3  but  are  not  willing  to  fatigue  our  readers 
by  an  extension  of  these  remarks*  The  grand  object  proposed 
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to  be  gained  by  the  application  of  Mr.  W.’s  discoveries  and  'in¬ 
ventions  is  a  saving  of  fuel ;  but  few  reflecting  men  will,  we  con-‘ 
ceive,  expect  a  saving  from  such  a  Babel-like  composition  of 
things  as  these  specifications  enumerate.  Mr.  W.  probably  pos¬ 
sesses  ingenuity  :  we  would  recommend  to  him  to  make  him-> 
self  acquainted  with  what  has  been  done  by  his  predecessors,  be¬ 
fore  he  publishes  any  more  discoveries  ;  and  would  advise,  more¬ 
over,  a  fondness  for  simplicity  of  construction,  rather  than  for 
complication  and  parade. 


Mr:  William  D  ever  ell's1  Patent  for  certain  Improvements  in  the 

Steam-engine.  Dated  August  1805. — liepert.  Arts3  No.  44, 

New  Series.  r'  • 

The  proposed  improvements  of  this  patentee  consist,  1.  In 
the  manner  and  form  of  constructing  the  fire-place  :  2.  The 

planner  of  using  the  steam  :  3.  An  improvement  on  the  cold  li¬ 

quor  pump.  The  principal  of  these  is  that  of  connecting  the 
steam-boiler  with  three  iron  cylinders,  filled  with  water,  instead 
of  connecting  it  with  brick- work.  Instead,  however,  of  being 
in  three  detached  cylinders,  they  may  be  cast  whole,  or  made  of 
wrought  iron,  to  form  the  fire-place,  but  which  will  be  attended 
with  more  trouble :  these  cylinders,  says  the  patentee,  may  be 
used  tq  great  advantage  where  large  boilers  are  already  set  $  and' 
being  applied  to  engines  of  various  powers,  will,  with  the  same 
fuel,  be  capable  qf  doing  more  work  with  the  steam  arising  from.’ 
them.  In  the  present  mode  of  setting  boilers/’  says  Mr.  De- 
verell,  “  the  brick-work  underneath  them  is  attended  with  fre¬ 
quent  repairs,  owing  to  the  action  of  the  fire  upon  them  ;  nor  is 
this  expense  the  only  inconvenience  attendant  upon  them  ;  the 
whole  concern  is  fpp  the  time  they  are  repairing  wholly  stopped.” 

To  explain  the  second  improvement  as  perspicuously  as  pos¬ 
sible,  without  a  diagram,,  we  must  observe,  that  two  working 
cylinders  are  placed  hear  to  each  other,  each  having  a  pipe  of 
communication  with  the  steam-vessel,  near  which  they  both’ 
£tand.  The  pistons  in  the  two  cylinders  work  alternately  to  and 
again,  by  means  of  valves  or  cocks,  opening  and  shutting  as  in 
the  common  engine.  The  steam-vessel  at  the  end  of  the  stroke, 
the  patentee  says,  will  he  full  of  steam  of  about  18  lbs.  pres¬ 
sure  j  and  that  it  should  be  about  26  times  larger  in  capacity 
than  the  smallest  working  cylinder  ;  the  larger  it  is,  the  more 
regular  will  be  the  pressure  on  the  piston.  If  the  steam  in  the 
boiler  be  of  54-ibs.  pressure,  the  ratio  of  the  two  working  cylin¬ 
ders  may  be  as  one  to  three ;  for  then  the  smaller  one  will  sup-* 
ply  the  larger  with  steam  of  about  18  lbs.  pressure  :  the  propor¬ 
tions,  however,  may  be  Varied  ;  though  these  are  thought  best 
by  the  patentee.  The  improvements  here  are  represented  '  tflf 
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consist  in  the  steam  going  from  the  smaller  working  cylinder  to 
die  steam-vessel,  and  then  from  the  steam-vessel  to  the  larger 
working  cylinder,  in  which  it  is  condensed ;  and  that  by  these 
means  the  engine  will  be  very  regular  in  its  operations.  The 
steam  111  the  boiler  being  supposed  at  54  lbs.  the  smaller  cylinder 
will,  at  the  end. of  the  stroke,  be  full  of  steam  of  the  same,  or 
nearly  the  same  force  ;  and  the  steam -Vessel  being  full  of  steam 
of  about  18  lbs.  the  communication  being  open  between  this  and 
the  smaller  cylinder,  the  steam  in  each  of  these  will  be  brought 
to  nearly  20  lbs.  pressure.  But  at  the  end  of  each  stroke  of  the 
pistons,  before  the  opening  is  made  between  the  smaller  cylinder 
and  the  steam-vessel,  the  steam  in  the  smaller  cylinder  will  be 
at  about  >54,  in  the  steam-vessel  at  about  18,  and  in  the  larger 
working  cylinder  at  about  18  also:,  hence  the  medium  pres¬ 
sure  on  the  piston  of  the  smaller  vessel  will  be  about  35  lbs.  in 
the  inch  5  while  the  medium  pressure  of  the  steam  on  the' piston 
of  the  cylinder  will  be  about  1C)  lbs.  on  the  inch.  If  the  steam- 
vessel  be  made  larger,  the  difference  at  each  end  of  the  stroke 
will  not  be  so  great :  were  the  steam  let  out  at  54  lbs.  to  the  open 
air  from  the  smaller  cylinder,  there  would  be  but  39  lbs.  upon  the 
inch,  in  consequence  of  the  re-action  of  the  atmosphere  equivalent 
to  about  15  lbs.  per  inch.  Thus,  by  letting  the  steam  pass  from 
the  smaller  cylinder  to  the.  steam-vessel,  instead  of  letting  it  out 
to  the  open  air,  it  loses  about  4  lbs.  on  the  inch  ;  but  it  gains  oii 
a.  piston  three  times  as  large  about  12  lbs.  on  the  inch  5  and  there 
being  but  half  the  steam  to  condense  required  in  the  common 
’vay,  ti*rre  must  of  necessity  be  a  considerable  gain.  If  the 
friction  of  the  piston  be  p  lbs.  on  the  inch  in  the  smaller  cylinder, 
there  will  be  but  about  30  lbs.  on  the  inch  neat  power,  when  the 
larger  one  will  work  about  12  lbs.  on  the  inch.  Here  too,  if  the 
large  cylinder,  or  piston,  or  air-pump,  or  condenser,  should  be 
out  of  order,  the  small  piston  may  still  be  worked  by  disengaging 
the  large  piston  from  the  beam  ;  on  the  other  hand,  if  the  smaller 
piston  be  out  of  order,  the  large  one  may  still  be  worked,  while 
the  other  is  disengaged. 

The  cold  liquor  pump  has  a  hollow  piston,  at  the  bottom  of 
which  is  a  small  pin,  which,  when  -taken  out,  admits  water 
through  the  piston  into  the  pump-barrel  to  displace  the  air.  At 
the  bottom  of  the  pump-barrel  the  passage  is  narrowed  so  as  to 
form  a  seat  for  a  globular  valve,  this  valve  being  either  lifted  or 
let  down  by  a  small  chain  made  fast  to  a  transverse  pin,  and  in 
the  latter  case  stopping  the  communication  between  the  pump- 
barrel  and  a  large  cistern  below  it.  By  means  of  this  commu¬ 
nication,  gravel,  sand,  &c.  may  be  let  fall  from  the  pump-barrel 
into  the  cistern  ;  and  at  the  bottom  of  the  cistern  there  is  a  little 
door  or  falling  valve,  which,  by  means  of  a  cord  passing  out  dia¬ 
gonally  at  the  upper  part  of  the  cistern,  may  be  lifted  up  occa¬ 
sionally  to  discharge  the  rubbish  from  the  cistern  when  full. 


112  Improvements  in  Roofing  Slates—  Working  Bolts  of  'Presses . 

This,  however,  is  a  very  obvious  manner  of  effecting  the  business* 
and  need  not  be  dwelt  upon. 

Observation. — We  are  inclined  to  think  that  Mr.  DevereU’s  im¬ 
provements  will  be  found,  not  only  to  be  merely  variations  unpro¬ 
ductive  of  any  advantage,  but  that  his  engines  will  destroy  more, 
fuel  than  those  of  Mr.  Watt’s  construction. 


Mr.  Barker  Chifney’s  Patent  for  Improvements  in  the  manu¬ 
facturing  and  preparing  Roofing  Slates ,  and  in  laying  the  same . 

Dated  March  8,  1803. — Report.  Arts,  No.  44,  New  Series. 

4 

This  patentee  takes  the  blocks  or  slabs  of  slate  intended  fof 
diamond-cutting,  from  the  common  wet  saws,  after  having  cut 
their  ends  or  sides  parallel,  and  then  splits  them  to  such  thick¬ 
nesses  as  may  be  convenient  or  necessary.  He  then  puts  these 
slates,  intended  for  diamond  slating,  on  a  moving  table,  when, 
by  two  toothed  circular  saws  on  one  spindle,  he  cuts  the  other 
two  sides  or  ends  at  right  angles  to  the  sides  or  ends  cut  by  the 
common  wet  saws.  He  afterwards  cuts  off  two  corners,  oppo¬ 
site  to  each  other,  so  as  to  give  such  overwrapping  to  the  slates 
as  the  situations  of  the  buildings  or  other  circumstances  may  ren¬ 
der  proper,  and  then  drills  the  holes  for  the  screws  or  nails. 

For  laying  diamond  slates  when  rimerheaded  are  not  used, 
Mr.  Chifney  bevels  the  corners  cut  off,  or  else  hies  grooves  to 
admit  the  heads  of  the  nails,  which  are  to  be  secured  with  putty. 

Observation. — The  other  parts  of  the  specification  for  making, 
preparing,  completing,  and  laying  Imperial  slates,  may  be  easily 
guessed  from  the  preceding,  and  is  in  our  opinion  by  much  too 
unimportant  to  be  minutely  described. 


Mr.  Jotitf  Gregory  Hancock 's  Patent  for  a  Method  of  forcing 
or  working  the  Bolts  of  Presses  or  of  Engines  used  for  the  Purpose 
of  cutting,  pressing,  and  squeezing  of  Metals ,  Horn,  Tortoise¬ 
shell,  Leather,  Paper,  and  other  Substances.  Dated  Septem¬ 
ber  1804. — Repert.  Arts,  No.  44,  New  Series. 

The  bolts  of  presses  for  cutting  out,  stamping,  and  impressing 
metals,  &c.  are  commonly  worked  by  the  application  of  screws, 
which  necessarily  have  the  same  alternate  advancing  and  retrograde 
motion  which  is  required  of  the  bolts.  Mr.  Hancock’s  improve¬ 
ment  consists  merely  in  substituting  for  these  screws,  either  spiral 
or  wedge-like  wipers,  by  means  of  which  a  reciprocating  motion 
may  be  communicated  to  the  bolt  from  a  continued  rotatory  mo¬ 
tion  of  either  q  vertical  or  horizontal  axle.  When  the  motion  is* 
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to  be  transmitted  to  the  bolt  in  a  direction  perpendicular  to  the 
axis  of  the  revolving  shaft,  the  wipers  are  to  be  in  the  form  of 
spirals  j  and  if  three  or  four  of  these  are  fixed  at  equidistant  in¬ 
tervals  upon  the  circumference  of  any  part  of  the  shaft,  they  will 
cause  the  bolt  to  advance  so  many  times,  while  it  will  be  com*' 
pelled  to  recede  after  having  been  thrust  up  by  the  wiper,  by  the 
action  of  a  spring  properly  disposed.  On  the  contrary,  when  the 
motion  is  to  be  given  to  the  bolt  in  the  direction  coinciding  with 
the  axis  of  the  shaft  (or  parallel  to  it),  the  wipers  are  to  be  formed 
of  double  Inclined  planes,  placed  at  equal  distances  about  one  of 
the  ends  of  the  shaft :  the  bolt  being  here  also  forced  back  by  the 
action  of  a  spring.  The  end  of  the  bolt  is  recommended  to  be. a 
little  convex,  or  else  a  roller  should  be  fixed  into  the  bolt,  upon 
which  the  inclined  plane  or  curve  works,  in  order,  as  far  as 
may  be,  to  diminish  friction. 

Ob  scmalions. — In  Mr.  Hancock’s  specification  he  has  not  pointed 
out  the  manner  of  construction  of  his  wipers,  though  this  is  the 
only  essential  part  of  his  improvement,  and  ought  to  have  been 
explained  minutely.  It  is  well  known  to  mathematicians  that  in 
one  case  the  wipers  must  be  either  Archimedean  spirals,  or  in¬ 
volutes  of  circles ;  and  in  the  other  case,  the  wedges  must  be 
bent  into  that  shape,  which  would  coincide  with  part  of  the 
thread  of  a  screw,  at  least  in  the  first  half  of  them,  the  suc¬ 
ceeding  part  being  the  inversion  of  the  former.  Indeed,  we 
know  not  exactly  what  is  the  object  of  this  patentee.  Does  he 
mean  to  secure  to  himself  the  right  of  converting  rotatory  into 
reciprocating  motions  in  any  way  ?  This  cannot  be,  because  it 
has  been  done  for  centuries  after  various  methods.  Does  he  in* 
tend,  then,  to  secure  the  right  of  performing  this  conversion  by 
means  of  wipers  ?  Yet  this  has  no  novelty  in  it ;  and  if  it  had, 
he  forfeits  in  great  measure  his  title  to  the  exclusive  right,  by 
neglecting  to  explain  the  mathematical  construction  of  his  wipers. 
After  the  expiration  of  Mr.  Hancock’s  term,  the  public  must  in¬ 
vestigate  for  themselves  the  construction  of  his  wipers  and  if 
that  be  the  case,  we  believe  the  law  will  not  prevent  them  from 
investigating  them,  and  applying  the  results  of  their  own  invest 
tigations,  now.  We  do  not  recommend  this,  however ;  for  we 
have  many  doubts  whether  any  great  advantages  would  result 
frorq  the  application  of  the  wipers.  The  chief  advantage  seems 
to  be,  the  getting  quit  of  the  friction  of  the  screw  ;  but  when  the 
machinery  is  w°rked  by  a  winch  handle,  this  might  be  more  than 
counterbalanced  by  having  the  greatest  pressure  in  positions, 
where  the  person  who  worked  the  winch  could  exert  least  force. 
The  alternate  motion,  on  the  contrary,  may  be  easily  converted 
into  a  motion  like  that  of  rowing,  which  is  a  very  advantageous 
method  of  applying  human  muscular  energy., 

Nfi.  iy. - ;V OL»  II.  Si 


(  114  ) 


Mr.  Stephen- Clubs’,?  Patent  for  an  improved  Mangle.  Dated 
September  1805. — Report.  Arts ,  No.  45,  New  Series. 

This  newly-invented  mangle  is  constituted  chiefly  of  two  hol¬ 
low  rollers,  which  may  be  conveniently  about  2-|  feet  long  and 
14  inches  diameter.  They  are  not  complete  cylinders,  but  have 
about  a  fourth  of  the  curve  surface  of  each  cut  off  by  a  plane 
running  parallel  to  the  axis  of  the  cylinder.  These  hollow  rol¬ 
lers  being  fixed  in  a  stout  frame,  with  their  axles  parallel  to  each 
other,  and  at  about  14  inches  distance,  if  they  be  turned  round 
until  the  flat  parts  of  each  are  brought  near  together,  they  will 
leave  a  space  of  about  3  inches  to  receive  a  small  roller  ot  that 
diameter,  on  which  the  linen  is  to  be  wound.  The  flat  part  of 
the  upper  roller  is  made  to  open  so  as  to  receive  the  materials 
which  are  put  in  to  make  it  sufficiently  heavy.  A  toothed  wheel 
is  fixed  at  one  end  of  the  upper  roller,  about  2  inches  larger  in 
diameter  than  the  roller  itself  and  an  equal  toothed  wheel  isfixT 
ed  at  the  opposite  end  of  the  lower  roller.  A  horizontal  axle 
carrying  two  pinions  is  so  fixed  that  these  pinions  work  into  the 
teeth  of  both  wheels  ;  so  that  motion  may  be  given  to  the  whole 
by  a  winch  at  one  extremity  of  this  latter  axle.  The  gudgeons 
at  both  ends  of  the  upper  roller,  and  at  both  ends  of  the  axle  car¬ 
rying  the  pinions,  should  be  joined  by  the  connecting  rods,  and 
the  whole  have  room  to  rise  and  fall  3  or  4  inches  when  occasion 
requires.  The  small  roller  is  fixed  in  the  frame  by  a  button, 
which  turns  over  the  centre  or  spindle  of  it :  and  on  the  other  side 
of  the  frame,  the  end  of  the  cloth  which  goes  round  the  linen, 
winds  up  and  down  when  the  mangle  is  at  work. 

_ 

Observations . — The  patentee  states  three  advantages  as  peculiar 
to  his  mangle,  the  first  of  which  is  founded  upon  an  erroneous 
notion  of  theory,  and  is  therefore  omitted  ;  the  two  latter  of  these 
we  are  inclined  to  allow,  and  therefore  state  them  below. 

“  As  the  weight  is  constantly  upon  the  linen,  from  the  time  it 
is  introduced  into  the  mangle  until  delivered  out,  the  mangling 
must  certainly  be  executed  faster  than  if  the  linen  were  to  be 
worked  off  of  one  roller  upon  another,  as  in  the  mangles  of  the 
usual  construction. 

“  The  weight  used  in  my  mangle  is  little  more  than  half  the 
weight  required  in  any  other  mangles,  consequently  a  little  more 
than  half  the  labour  or  power  employed  in  other  mangles  will  be 
necessary  to  set  mine  to  work,” 


(  ii$  ) 


Mr.  Alexander  BkodieB  Patent  for  his  new  Method  of  ma- 
.  king  Steam-engine  Boilers,  and  Steam.  Boilers  for  other  Purposes, 

&c.  Dated  May  1805.— ‘Report .  Arts,  No.  45,  New  Series. 

Mr.  Brodie’s  boiler  has  four  vertical  sides,  every  opposite  two 
of  which  are  parallel,  and  its  top  is  fiat.  It  is  cast  qf  any  con- 
venient  size,  and  the  cast  iron  plates  are  made  with  flanges  to  any 
size  that  may  be  wanted  for  the  boiler,  and  put  together  with 
rivets  or  screws  and  nuts  and  pasteboard  between  the  plates  ;  and, 
to  prevent  the  boiler  from  giving  way  by  the  force  of  steam,  there 
are  several  wrought  iron  stays  fixed  in  the  inside  of  the  boiler. 
The  boiler  thus  constructed  stands  upon  iron,  so  that  there  is 
scarcely  a  quarter  of  an  inch  upon  the  bottom  of  it  where  the 
fire  has  not  its  full  power.  There  are  two  fire-places,  and  the 
flue  round  is  done  with  brick,  according  to  the  height  and  width 
that  may  be  required.  The  fiat  top  of  the  boiler  is  also  covered 
With  brick  ;  except  a  man-hole  of  about  1 7  inches  diameter. 


Mr.  B.  R.  Dodd's  Patent  for  various  Improvements  in  the  Con¬ 
struction  of  Fire-places ,  and  adapting  Stoves  and  Grates  thereto . 
Dated  April  1805.— Repert.  Arts,  No.  45,  New  Series. 

According  to  the  author,  these  improvements  consist  in  plane 
reflectors  of  polished  iron  placed  near  the  grate ;  they  are  move- 
able,  or  made  to  slide  horizontally  in  grooves,  or  on  rollers,  and 
have  liberty  to  open  at  different  angles  and  at  various  distances 
from  the  grate.  They  may  be  fixed,  vertically  on  hinges  to  the 
hack  of  the  fire-place;  in  a  line  with  the  back  of  the  grate; 
or  they  may  be  united  to  the  sides  of  the  stove  or  grate.  These 
reflectors  may  each  be  made  either  of  one  entire  piece,  or  sepa¬ 
rated  about  the  middle :  they  may  also  be  so  constructed  as  to 
slide  into  a  recess  formed  in  the  wall,  or  to  slide  out,  or  turn  com¬ 
pletely  round ;  so  that  either  side  may  be  presented  to  the  fire, 
'  one  side  only  being  polished  and  the  other  japanned.  / 

The  object  proposed  by  introducing  these  reflectors  is  to  aug¬ 
ment  the  warmth  of  the  room  without  increasing  the  consumption 
of  the  fuel.  On  die  first  kindling  of  a  fire  the  reflectors  may 
advantageously  be  drawn  forward  at  right  angles  to  the  sieve  or 
grate  on  each  side,  in  which  situation  they  will  assist  in  producing 
a  strong  draught,  and  cause  the  speedy  inflammation  of  the  fuel  in 
the  grate.  When  this  is  effected  they  may  be  pushed  about  half 
way  back,  that  the  heat  from  the  sides  of  the  fire  may,  after  im¬ 
pinging  against  them,  be  reflected  into  the  room :  but  when  the 
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Ho  Patent  for  a  Method  of  cleansing  feathers,  tsfc. 

fire  has  burnt  clear,  the  reflectors  should  be  thrown  farther  back^ 
in  a  line  with  the  back  of  the  grate,  for  various  manifest  reasons. 

Another  invention  mentioned  in  this  specification  is  that  of  an 
extinguisher ,  being  a  metallic  case  in  form  of  a  hollow  parallelo- 
piped,  of  such  magnitude  as  completely  to  enclose  the  stove  with 
the  fire :  this  when  put  on  will  exclude  the  air,  and  therefore  put 
out  the  fire  without  removing  the  heated  cinders,  or  creating  any 
dust  or  trouble.  This  latter  invention,  however,  though  equally 
philosophic,  seems  of  far  less  utility  and  advantage  than  the 
former.  m ;  ■'*»  ' 


Observation,— i These  grates  and  fire-places  appear  to  us  to  offer 
considerable  advantages  in  the  construction  of  new  houses,  but 
cannot  easily  be  adopted  in  houses  already  built. 


Mr..  Matthew  Greg  son’s'  Patent  for  a  Method  of  cleansing  Fea¬ 
thers,  Hair,  Wool,  Down,  'Nc.  from  their  animal  Dirt.  Dated 
Dec.  1804. — Report.  Arts,  No.  45,  New  Series. 

This  method  consists  in  enclosing  the  substances  to  be  thus 
cleansed,  in  a  chamber  or  vessel  formed  air-tight,  in  which  they 
are  disposed  on  sacks,  or  sticks,  so  as  to  be  as  little  in  contact  as 
possible  :  heated  air,  or  steam,  is  then  made  to  pass  through  this 
chamber,  which  Mr.  Gregson  asserts  will  evaporate  the  animal  oil 
when  it  is  brought  to  the  proper  degree  of  temperature,  and  con¬ 
tinued  a  sufficient  time,  neither  of  which  he  states. 

The  apparatus  used  far  heating  the  air,  or  steam,  and  forcing  it 
through  the  chamber,  is  not  mentioned,  but  may  be  easily  con¬ 
ceived. 


Observations. — -Oil  being  well  known  to  be  incapable  of  rising 
in  vapour  without  a  heat  much  greater  than  that  of  boiling  water, 
we  should  imagine  that  steam  would  have  little  effect  on  it,  unless 
raised  to  a  temperature,  and  consequent  pressure,  which  would 
require  an  apparatus  like  Papin’s  digester  to  contain  it  j  indeed, 
tire  heat  at  which  it  evaporates  is  so  great,  that  we  think  any  fea¬ 
thers  or  hair  must  be  destroyed  on  being  exposed  to  it  j  we  are 
therefore  of  opinion,  that  Mr.  Gregson  is  deceived  in  thinking 
that  the  oil  evaporates,  and  that  the  operation  is  effected  by  the 
evaporation  of  the  water  alone,  which  is  attached  to  the  oil  by  the 
mucilage  contained  abundantly  in  all  animal  oil,  and  that  the 
oil  and  mucilage  then  form  a  dry  pellicle  or  thin  crust,  on  the 
parts  of  the  feathers  or  hair  where  they  exist. 

But  it  is  not  so  material  to  account  for  the  effect  of  the  opera¬ 
tion  as  to  be  certain  of  its  adequacy.  If  it  actually  deprives  the 
matters  submitted  to  it  of  all  bad  smell,  it  is  very  valuable ;  for 
by  this  mean  the  feathers  of  many  sea-fowls  may  be  rendered  fit 
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far  bedding,  which,  from  the  oil  contained  in  them,  were  before 
useless,  and  which  can  be  obtained  in  such  plenty,  as  probably 
may  in  time  lessen  the  price  of  tills  very  necessary  article. 


Mr.  Alex.  Wilson’s  Patent  for  certain  Improvements  applicable  to 

Shot-belts,  Powder-flasks,  and  Fire-arms  of  all  Descriptions » 

Dated  July  1805. — Report.  Arts,  No.  45,  New  Series „ 

It  is  not  in  our  power  to  give  a  perspicuous  description  of  these 
improvements,  without  diagrams;  we  shall,  therefore,  only  state, 
nearly  in  the  words  of  the  patentee,  the  chief  advantages  expected 
to  result  from  his  inventions.  His  improved  breechings  or  plugs 
have  an  interior  metallic  touch-hole,  placed  in  a  peculiar  manner 
behind  the  centre  of  the  charge,  projecting  into  the  chamber  in 
the  form  of  a  cone,  and  thereby  preventing  the  shot  from  lodg¬ 
ing,  so  as  to  make  the  gun  miss  or  hang  fire;  the  touch-hole  also 
communicates  with  the  powder  in  the  pan  through  the  ante¬ 
chamber,  which  is  so  constructed,  that;  in  damp  weather  the  gun 
cannot  miss  or  hang  fire.  The  inside  of.  the  breeching,  which 
contains  the  charge,  is  nearly  of  the  shape  of  an  egg,  and  so  con¬ 
structed  as  to  permit  the  powder  to  remain  always  loose.  It  is 
easier  cleaned,  and  has  the  advantage  of  inflaming  the  powder 
much  quicker  than  any  breeching  previously  used.  The  locks  of 
a  double  gun  are  nearer  together  than  any  hitherto  made,  which 
renders  it  more  convenient  to  cock  the  left  lock.  The  exterior 
part  of  the  breeching  being  sloped  in  an  obtuse  direction  conducts 
the  eye  quicker  to  the  object,  and  makes  the  priming  in  the  pan 
tend  more  to  the  ante-chamber. 

The  jaws  of  the  cock  hold  the  flint  in  an  oblique  direction, 
which  gives  it  more  friction,  increases  the  quantity  of  lire,  and 
throws  it  close  up  to  the  touch-hole.  The  web  of  the  pan  is 
rounded,  which  prevents  the  powder  from  lodging,  so  as  to  dis¬ 
joint  the  hammers.  The  pan  is  easier  cleaned,  the  priming  always 
kept  dry,  and  the  pan  not  liable  to  lose  it. 

The  rest  for  rifles  does  not  exceed  two  inches  in  length,  and  an 
ounce  in  weight ;  and  may  be  used  standing,  or  in  any  other  po¬ 
sition.  A  very  heavy  gun  may  be  elevated  or  depressed  with  one 
hand,  at  pleasure,  and  at  the  same  time  kept  perfectly  steady. 

The  head  of  the  shot-belt  is  so  constructed  as  to  contain  various 
quantities  of  shot ;  is  filled  with  accuracy  without  loss  of  time  or 
hazard  in  spilling,  and  always  contains  a  charge  ready  for  load¬ 
ing.  A  similar  improvement  is  made  in  the  powder*- flask. 

Observations  .—-It  appears  from  Mr.  Wilson’s  specification,  and 
is,  indeed,  remarked  by  himself  in  some  supplementary  observa¬ 
tions  in  the  Repertory  of  Arts,  &c.  that,  in  loading,  his  gum  prime 
themselves,  owing  to  the  close  connexion  of  the  touch-hole  with 
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the  ante-chamber.  Secondly,  The  powder-flask  is  made  to.  coif ^ 
tain,  the  same  quantity  of,  powder  as  the  chamber  of  the  gun,* 
which  brings  the  powder  into  close  contact  with  the  wadciing  of 
shot,  and  prevents  the  air  from  so  lodging  as  to  diminish  the’ 
effect  of  the  powder.  Thirdly,  In  loading  d  douole  gun  on  the' 
old  method  of  construction,  pallets  of  shot  are  apt  to  tall  into  the 
cylindric  hole  of  the  breech  of  the  unloaded  barrel,  and  stop  the 
communication  between  the  powder  in  the  pan  and  the  charge, 
which  is  with  great  difficulty  .removed.  Double  guns  of  Mr. 
Wilson’s  construction  have  this  inconvenience  completely  obvi¬ 
ated,  by  having  the  interior  touch-hole  elevated  couically  in  the" 
bottom  of  the  chamber,  which  wholly  prevents  the  pallets  from 
lodging  on  it. 


Mr.  A.  O.  Staksbury’j  Patent  for  Locks  and  Keys  upon  an 
improved  Co??  struct  ion.  Dated  May  1805. — Report.  Arts,  No* 
4&,  New  Series. 


The  principal  objects  Mr.  Stansbury  kept  in  view  in  this  in¬ 
dention,  are  security,  simplicity,  and  strength,  which  comprize  all 
that  is  valuable  in  a  lock.  The  principle  of .  strength  is,  that  of' 
pinning  or.  nailing  two  plates  of  metal  while  their  surfaces  are 
held  in  contact. .  For  security,  these  nails  or  pins  are  made  of  such 
infinite  variety,  from  their  position  and  number,  as  to  adroit  of 
any  required  number  of  locks  without  having  two  alike.  In  ad¬ 
dition  to  this,  the  patentee  multiplies  the  varieties  of  position  and- 
number  by  every  change  in  the  thickness  of  the  moveable  plate  ; 
and  as  a  farther  source  of  variety,,  the  pins  may  be  cut  into  un¬ 
equal  parts,  by  which  means-  they  will  require  to  be -pressed  to 
different  depths  from  the  point  of  bisection  in  order  to  release  the" 
moveable  plate.  A  similar  variety  is  produced  by  having  grooves 
in  the  moveable  plate,  and  corresponding  raised  parts  on  the  fixed 
plate,  so  that  the  extent  of  changes  afforded  by  a  combination  of 
these  varieties  becomes  absolutely  incalculable.  In  order  effectu¬ 
ally  to  prevent  the  opening  of  the  lock  by  any  thing  but  its  own 
key,  the  nails  or  pins  may  be  placed  out  of  sight,  and  guarded* 
from  access  by  the  projecting  stud  of  the  lock  on  which  the  key 
turns ;  and  as  a  security  against  the  taking  of  an  impression  of  the 
pins  or  nails  by  the  insertion  of  a  soft  substance,  or  blank  key,  &c. 
a  number  of  marks  are  made  on  the  surface  of  the  moveable  plate, 
exactly  similar  to  those  caused  by  the  ends  of  the  pins  entering 
through  it.  These  pins  admit  likewise  of  being  made  of  various, 
sizes,  some  of  them  being  extremely  small,  thus  making  it  nearly 
impossible  to  contrive  a  false  key  even  from  the  nicest  inspection 
qf  the  real  one.  Thus  the  difficulty  of  ascertaining  the  number 
and  position  of  the  nails  is  alone  sufficiently  great,  w  ithout  re¬ 
sorting  to  any  variation  of  their  relative  lengths. 
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The  pins  or  nails  entering  through  the  fixed  plate  are  throws 
hy  springs  into  the  moveable  plate,  and  the  business  of  the  key  is 
to  push  them  back  by  corresponding  points  fixed  in  it,  so  as  to  re¬ 
lease  and  turn  the  moveable  plate  without  entering  the  fixed 
plate  ;  for  were  this  the  case,  these  points  on  the  key  would  act 
as  nails  from  the  moveable  into  the  fixed  plate*  and  effectually 
prevent  the  release  of  the  bolt.  Either  the  bolt  may  be  made 
separate  from  the  moveable  plate,  and  so  moved  by  teeth,  or  the 
plate  itself  may  constitute  the  bolt  or  fastening.  Any  required 
number  of  bolts  may  also  be  thrown  in  different  directions  at  the 
same  time  by  means  of  their  connexion  with  the  moving  plate ; 
or  the  plate  itself  may  be  made  of  such  a  form  as  to  throw  out 
points  in  every  direction,  when  turned  by  the  key. 

In  door-locks,  where  a  catch  or  latch  is  required,  and  which,  in 
the  ordinary  construction,  is  released  by  turning  a  knob  or  handle, 
Mr.  Stansbury  makes  this  knob  to  be  pressed  directly  forward  on 
one  side,  and  pulled  directly  back  on  the  other,  according  to  the 
motion  of  the  door,  in  order  to  open.  This  is  effected  by  means 
Pf  a  chain  or  flexible  substance,  which,  being  pushed  or  drawn, 
draws  back  the  catch,  or  releases  the  latch,  and  opens  the  door 
"by  the  same  motion.  This  pusher  may  either  have  a  projecting 
piece  acting  upon  the  latch  or  catch-bolt  as  a  wedge  or  inclined 
plane,  or  it  may  draw  by  means  of  a  chain  or  flexible  substance 
turning  over  a  roller,  or  the  action  may  be  communicated  by 
means  of  a  crank  or  a  wheel.  A  spiral  spring  is  used  to  throw 
the  latch  or  catch-bolt  ;  and  as  this  acts  in  a  contrary  direction  to 
the  motion  of  the  pusher,  a  second  spring  may  -be  added,  to  take 
upon  the  pusher  and  return  it  ;  this  may  be  placed  either  inside  of 
the  lock,  or  within  a  hollow  handle  fastened  to  the  door,  through 
which  handle  the  pusher  moves.  Thus,  by  drawing  the  handle 
with  the  fingers  so  as  to  hold  the  door  while  the  thumb  presses 
the  pusher,  the  catch  is  released  silently ;  on  the  opposite  side>  it 
js  only  necessary  to  press  the  door  with  the  thumb,  while  the 
pusher  is  drawn  back  by  the  fingers,  to  produce  the  same  effect. 

Instead  of  the  small  bolt  generally  used  to  fasten  the  door 
from  within,  Mr.  S.  makes  the  catch-bolt  answer  the  purpose  of 
stopping  the  action  of  the  pusher  with  a  button  placed  within  the 
lock,  and  turning  round  the  pusher :  this  button  is  connected 
to  a  plate  or  rim,  likewise  turning  round  the  pusher  in  the  room; 
and  as  the  rim  is  moved,  it  turns  a  projecting  part  into  a  notch  in 
the  pusher,  or  under  a  pin  from  it.  The  catch-bolt  likewise  serves 
to  increase  the  strength  of  the  fastening,  by  causing  the  key-bolt, 
usually  employed  alone  as  a  security  to  stop  the  return  of  the 
catch,  which  is  thus  incapable  of  being  released  until  the  other 
bolt  be  unlocked;  so  that  the  two  together  constitute  one  strong 
fastening. 

In  order  to  remove  the  inconvenience  of  a  projecting  box, 
which  is  commonly  made  to  receive  the  bolt  and  catch  of  locks 
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placed  on  a  door,  and  not  mortised  into  it,  the  patentee  makes  the 
bolts  with  an  elbow  or  bend,  so  as  to  shoot  into  the  door-post  from 
the  middle  of  the  door  in  the  same  manner  as  the  bolt  of  a  mortise 
lock.  The  same  method  is  also  applicable  to  drawer,  desk,  and 
other  locks,  where  it  may  be  used  for  greater  security  by  causing 
the  bolt  to  pass  farther  in  or  the  bolts  may  be  made  straight,  and 
let  into  the  door,  which  will  be  equally  neat,  and  still  stronger 
than  a  mortise  lock. 


Observations . — Such  is  the  general  nature  of  Mr.  Stansbury's 
proposed  improvements  :  drawings  to  illustrate  the  minute  parts 
of  the  constructions  are  given  in  the  number  of  the  Repertory  of  Arts, 
&c.  mentioned  at  the  head  of  this  article.  There  is,  it  must  be  admit¬ 
ted,  much  ingenuity  displayed  in  these  contrivances,  and  they  have 
the  advantage  of  greatly  diminishing  the  probability  of  picking  a  lock, 
by  allowing  considerable  variety  in  the  subordinate  parts,  while  the 
same  general  principle  of  construction  is  retained  :  but  as  much 
nicety  will  be  requisite  in  the  mutual  adjustment  and  adaptation  of 
the  parts,  there  will  be  the  more  danger  that  a  derangement  may 
soon  take  place,  and  the  lock  be  thereby  rendered  useless.  As  to 
the  apparatus  intended  to  diminish  the  friction  in  working  the 
catch- bolt,  &c.  there  is  much  reason  to  fear  that  jt  will  need  fre¬ 
quent  repairs,  in  consequence  of  constant  use  $  and  it  is  there¬ 
fore  not  to  be  recommended.  Various  contrivances  for  the  same 
purpose  have  been  published  in  different  volumes  of  the  Transac¬ 
tions  of  the  Society  of  Arts,  which,  in  our  opinion,  are  preferable 
to  that  proposed  by  Mr.  Stansbury, 


Mr.  Joseph  IT  odd  art’s-  Patent  for  Improvements  in  the  Manu¬ 
facture  of  Cables  and  Cordage.  Dated  October  ISO 5. — Report, 
Arts,  No.  46',  New  Series. 

In  the  method  of  manufacturing  cables  and  cordage,  re¬ 
cited  in  Mr.  Huddart’s  specification,  the  strands  are  wpund 
on  reels,  placed  in  frames  which  turn  round  on  axes,  be¬ 
tween  two  circular  planes  connected  to  a  large  spindle,  or 
arbor,  which  receives  its  motion  from  the  prime  mover ;  the 
part  of  this  arbor  on  which  it  revolves  is  formed  hollow,  to 
permit  the  strands  from  the  reels  to  pass  through,  in  which 
particular  it  resembles  the  spindle  of  the  common  spinning- 
wheel  for  flaxen  thread  ;  the  frames  of  the  reels  receive  a  circular 
motion  quicker  than  the  circular  planes  in  which  their  axes  are 
fixed,  and  in  a  contrary  direction  to  their  motion,  by  being  each 
connected  with  a  fixed  wheel,  by  a  smaller  intermediate  wheel, 
■which  operates  between  it  and  a  pinion  fixed  to  the  axis  of  the 
frame  ot  the  reel,  The  strands  are  drawn  out  from  the  reels  by 
grooved  rollers  or  whirls,  which  receive  their  motion  from  a  fixed 
wheel  on  one  of  the  circular  planes  m  a  similar  manner  to  that 
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described,  by  which  the  frames  of  the  reels  receive  their  motion  : 
the  reels  are  prevented  from  moving  too  freely,  by  a  contrivance 
which  presses  on  their  axes  (which  Mr.  Huddart  calls  a  friction 
dutch),  by  which  the  friction  is  increased  at  pleasure  by  turn¬ 
ing  a  screw ;  by  this  means  the  strands  can  only  come  off  the 
reels  as  they  are  drawn  by  the  grooved  rollers  :  after  the  cable,. or 
cord,  has  passed  the  cavity  of  the  large  arbor,  it  is  moved  onward 
between  grooved  rollers,  or  whirls,  of  a  larger  size,  by  which  it 
is  drawn  off  regularly,  as  it  is  completed,  to  the  place  where  it  il 
to  be  coiled  up. 

Observations,—-' The  principal  advantage  of  this  method  of 
making  cables  or  ropes  is,  that  it  admits  of  the  work  being  pen- 
formed  in  a  small  space,  and  thereby  renders  needless  the  great 
extent  of  ground,  in  length  at  least,  necessary  in  the  usual 
method  of  making  ropes  :  but  in  this  respect  it.  has  no  advantage 
over  the  invention  of  Mr.  William  Chapman  for  the  same  purpose, 
for  •which  he  obtained  a  patent  in  January  l/C)S  (v.de  Repert. 
Arts,  vol.  ix  ).  1  he  chief  difference  between  Mr.  Huddart’s 

plan  and  Mr.  Chapman’s  is,  that  in  Mr,  Huddart’s  the  twist  of  the 
cable  is  given  by  the  whole  machinery,  or  frame-work,  which 
holds  the  strands,  turning  round.  In  Mr.  Chapman’s  the  twist  is 
given  by  the  coiled  cable  turning  round,  while  the  frames  which 
contain  the  revolving  reels  of  the  strands  remain  stationary.  The 
effect  which  this  difference  will  occasion  is,  that,  in  Mr.  Hud¬ 
dart’s  plan,  the  labour  of  turning  the  machinery  will  be  greatest 
at  first  (when  all  the  reels  are  fully  loaded  with  the  weight  of  the 
strands),  and  become  gradually  less  as  the  weight  of  the  strands  on 
the  reels  is  diminished  by  their  being  drawn  off  to  form  the 
cable.  In  Mr.  Chapman’s,  the  labour  will  be  nearly  equal  through 
the  whole  process,  as  the  mass  in  motion  is  increased  in  one  part 
of  the  machinery  in  proportion  as  it  is  diminished  in  another  part ; 
this  consideration  at  first  view  would  seem  to  give  an  advantage  to 
Mr.  Huddart’s  plan  ;  but  it  will  not  be  found  any  in  practice,  for. 
the  same  force  will  be  requisite  to  turn  the  machinery  of  each  in 
the  beginning,  and  therefore  an  equal  moving  power  must  be 
provided  for  each;  on  which  account  the  expense  must  be  equal 
in-4:his  respect  for  both. 

The  saving  in  both  plans,  from  their  admitting  of  the  work 
being  performed  in  a  small  space,  will  be  ultimately  an  advantage 
to  the  public  as  well  as  to  the  proprietors  of  them  ;  f  >r  by  the  heavy 
rents  of  extensive  jope-yards  being  removed  fr»  m  the  manufac¬ 
ture,  the  articles  in  time  can  be  afforded  at  a  cheaper  rate.  We . 
apprehend  also,  that  ropes  m  ide  in  this  manner  will  be  twisted 
more  equally  in  every  part,  as  in  the  common  method  of  rope-? 
making,  in  which  the  twist  is  communicated  through  a  great 
length  of  rope  perpetually  altering  in  its  extent,  an  inequality  of 
twist  must  necessarily  ensue,  Mr.  Huddart  candidly  acknowr 
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ledges  his  having  used  several  parts  of  Mr.  Cartwright’s  patent 
Tope-making  engine  in  the  formation  of  his  own,  which  renders 
an/  remarks  of  ours  on  this  head  unnecessary. 


Messrs.  Df.sormeaux  and  Hutching’.?  Patent  for  Improvements 
in  the  Manufacture  of  Candles.  Dated  October  1805. — Uepert , 
'  Arts,  No.  40,  N  eiv  Series. 


The  improvement  mentioned  in  the  specification  of  this 
patent,  consists  in  forming  candles  with  an  hollow  cylindrical 
wick;  the  hollow  wick,  either  previously  woven,  or  formed  by 
wrapping  a  fiat  wick  round  a  thick  wire,  is  together  with  the  wire 
dipped  in  melted  tallow,  wax,  or  other  materials,  or  efia  placed 
in' moulds,  and  the  materials  poured  round  them.  :  in  some  cases 
the  passage  at  the  bottom  of  the  tubular  wick  is  closed,  and  is 
others  left  open  to  admit  a  current  of  air  ;  but  in  what  those  cases 
consist  is  not  stated.  It  is  also  specified,  that  in  some  case* 
candles  are  made  with  external  coats  of  wax  or  spermaceti,  and 
the  internal  parts  of  tallow. 

Observations .■ — In  September  1709  Mr.  William  Bolts  obtained 
a  patent  for  making  hollow  candles,  which  in  spme  respects  re¬ 
semble  those  specified  above.  Mr.  Bolts  expressly  mentions,  that 
one  species  of  the  candles  on  his  plan  is  to  bp  formed  with  a 
tubular  wick  to  admit  air  at  both  sides  of  it,  and  to  have  hollow 
glass  cylinders  applied  outside  the  candles,  similar  to  those  used  in 
Argand  lamps,  for  increasing  the  light-.  (See  Rep.  Arts,  vol.  xii.) 
The  principal  difference  between  Mr.  Bolts’s  invention  and  that 
under  consideration  is,  that  in  Mr.  Bolts?s  plan  the  wick  is  short, 
and  contrived  to  descend  as  the  tallow  or  wax  consumes  ;  in 
the  latter  the  wick  is  formed  the  whole  length  of  the  candle. 
We  do  not  apprehend,  that  where  the  hollow  cylinder  is  closed 
these  candles  can  have  any  material  advantage  over  common  can¬ 
dles,  at  least  we  could  not  perceive  any  in  burning  several  of  them 
in  succession  :  if  the  tubes  are  left  open  to  admit  the  air,  unless 
they  are  of  considerable  size,  or  aided  by  a  glass  cylinder  lil^e 
Argand  lamps,  tfie  air  will  not  pass  so  as  to  occasion  any  ad¬ 
vantage  :  this,  at  least,  was  the  case  with  some  of  those'  with 
small  tubes,  which  were  tried  with  this  view.  If  those  with  large 
tubes  open  to  the  air  at  their -extremities,  and  furnished  with 
cylindrical  glasses,  either  did  not  melt  too  fast  from  the  great 
heat  this  management  would  occasion,  or  could  be  prevented 
from  doing  so  ;  there  is  no  doubt  that  they  would  yield  a  much 
greater  light  for  the  tallow  consumed  than  common  candles  :  but 
we  also  apprehend  that  it  would  be  attended  with  much  trouble 
to  snuff  large  cylindrical  wicks  without  injuring  the  candles  ;  anej. 
in  this  respect  we  think  Mr,  Bolts’s  invention  superior,  in  which 
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the  wick  descends  and  burns  like  that  of  a  lamp,  without  requiring 
to  be  snuffed.  In  making  these  hollow  candles,  it  would  be 
always  expedient  to  cover  the  inside  of  the  wick  with  a  coat  of 
tallow  or  other  material,  so  as  to  exclude  the  air  from  the  inte¬ 
rior  surface  of  the  wick,  from  which- it  will  otherwise  imbibe  so 
much  moisture  as  to  bause  the  candles  to  burn  very  unplea¬ 
santly.  -  ,  N  - 


Mr.  Thomas  James  PlucrnetV  Patent  for  an  Improvement  to 
Capstans  and  JVindlasses .  Dated  February  1801. — Repert.  Arts, 
No.  46’,  New  Series. 

If  a  rope  is  wound  round  any  longitudinal  body  two  or  more 
turns,  and  the  body'  turned  on  its  axis,  the  turns  of  the  rope  will 
move  On  to  one  extremity  of  the  body,  where  they  will  be 
stopped  by  the  frame-work,  in  which  it  turns.  This  makes  it 
necessary,  in  order  to  continue  the  operation  of  winding,  that  the 
turns  of  the  rope  should  either  be  driven  back  by  force  along  the 
body  to  their  first  position,  or  that  the  tension  of  rope  should  be 
slackened,  in  order  to  admit  of  the  same  being  done  without 
force.  In  the  common  method  of  using  capstans  and  windlasses, 
this  operation  is  performed  on  the  cable,  or  messenger,  which 
they  are  employed  to  draw  in,  in  general  by  slackening  them  (by 
reversing  the  motion),  so  as  to  admit  of  the  turns  being  moved 
along  the  barrels  of  those  engines  ~}  and  sometimes  the  turns  are 
forced  back  by  the  blows  of  heavy  wooden  malls. 

The  principal  part  of  Mr.  Plucknet’s  invention  consists'  in  a 
method  of  facilitating  the  latter  method  of  moving  the  turns  of 
the  cable,  or  messenger,  to  their  first  position,  by  a  force  as  regular 
and  uniform  as  that  of  the  operation  of  the  mall  is  the  reverse. 

This  is  performed  by  a  number  of  pieces  of  iron  or  brass,  frorii 
twelve  to  eighteen  inches  long  and  two  square,  placed  so  in 
grooves  or  sockets  as  to  move  freely  up  and  down  on  the  face  of 
the  barrel  of  the  capstan,  between  the  whelps  :  the  upper  parts  of 
those  lifters  are  formed  into  heads  of  a  proper  shape  to  bear 
against  the  cable  ;  the  other  extremity  of  each  contains  a  friction- 
wheel,  which  rests  on  a  circular  inclined  plane  beneath  the 
capstan,  formed  by  a  flat  circular  plane  raised  (a  few  inches) 
higher  at  one  side  than  at  the  other :  from  this  arrangement  it  is 
evident  thdt  each  of  the  lifters,  when  the  capstan  is  moved  round, 
will  in  succession  rise  higher  as  its  friction-wheel  is  rolled  along 
from  the  lower  to  the  higher  part  of  the  circular  inclined  plane, 
and  again  will  descend  by  its  weight  as  the  capstan  turns,  till  it 
comes  to  the  lowest  part  of  the  inclined  plane  again. 

By  this  contrivance  the  head  of  each  of  the  lifters  will  press 
upwards  the  part  of  the  turns  of  the  cable,  or  messenger,  directly 
foyer  it,  with  a  force  proportionate  to  the  angle  of  inclination  of 
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the  plane,  which  thus  acts  like  a  wedge  of  continued  operation 
to  force  up  those  turns. 

In  adopting  this  contrivance  to  windlasses  (in  which,  from 
their  horizontal  position,  the  weight  of  the  lifters  could  not  ope- 
rate  in  bringing  them  to  their  first  position),  another  friction- 
wheel  is  added  to  the  side  of  each  lifter,  which  acts  against  an 
upper  inclined  plane  that  only  projects  so  far  as  the  breadth  of  the 
wheel  requires,  and  which  is  united  to  the  lower  plane. 

The  other  part  of  Mr.  Plucknet’s  contrivance,  intended  to  fa¬ 
cilitate  the  operation  of  holding  on,  consists  of  an  upright  cylinder, 
fixed  as  dose  to  the  capstan  barrel  as  the  thickness  of  the  cable 
or  messenger  will  admit,  which,  by  pressing  it  against  the  barrel 
(which  should  be  also  cylindrical)  as  the  capstan  turns,  employs 
the  force  used  in  turning  the  capstan  for  holding  on,  or  keeping 
the  turns  tight  on  the  barrel,  instead  of  having  hands  purposely 
engaged  for  this  design. 

Observations. — Mr.  Plucknet’s  first  invention  is  a  very  great 
improvement  on  the  usual  method  of  forcing  the  turns  of  the 
messenger  along  the  barrel  of  the  capstan,  and  is  very  useful  in 
rendering  unnecessary  the  method  of  effecting  the  same  purpose 
by  slackening  the  messenger,  which  is  an  extremely  dangerous 
operation,  when  very  heavyweights' are  in  the  act  of  being  heaved 
up.  When  we  say  that  it  facilitates  the  operation  of  forcing  up 
the  turns  of  the  cable  or  messenger,  we  do  not  mean  to  imply 
that  it  requires  less  force  than  the  other  method  of  effecting  this 
purpose,  but  that  it  applies  it:  in  a  more  regular  and  uniform 
manner  j  the  force  to  be  overcome  is  the  same  in  both  cases ; "  but 
the  action  of  the  inclined  plane,  or  perpetual  wedge,  used  by  Mr. 
Plucknet,  is  much  better,  and  much  less  injurious  to  the  mes¬ 
senger  or  cable  than  the  blows  of  the  mall. 

In  both  cases,  however,  an  action  very  injurious  to  the  cable  or 
messenger  must  take  place,  in  which  its  turns  are  forced  up  la¬ 
terally  along  the  capstan -barrel,  while  pressed  round  it  by  the 
great  weight  of  a  depending  anchor,  or  perhaps  some  greater 
strain.  It  is  evident,  that  in  proportion. as  this  pressure  is  great, 
so  must  the  friction  be  great  also  of  the  turns  against  the  barrel 
in  moving  upwards,  and  that  the  wear  of  the  cable  or  messenger 
must  be  in  proportion  to  this  friction.  This  wear  of  the  cable  or 
messenger  is  the  only  matter  of  any  consequence  in  the  opera¬ 
tion,  the  greater  force  requisite  to  move  round  the  capstan, 
which  this*  friction  will  occasion,  being  of  very  little  importance, 
and  amply  compensated  by  the  time  saved  in  rendering  surging 
Useless. 

Another  method  has  been  contrived  for  the  same  purpose  by 
Captain  Hamilton  (see  Rep.  Arts,  vol.  ii.  2d  series).  This  con¬ 
sists  of  a  capstan  formed  with  a  conical  barrel,  of  which  the  slides' 
incline  inwards  very  much,  or,  in  other  words,  whose  barrel' 
consists  of  a  very  obtuse  obtruncated  cone  5  the  great  inclination 


On  the  Food  of  Plants.  t  v  i2k> 

of  the  sides  of  this  barrel  forces  the  turns  of  the  cable  to  rise  as 
it  turns  round  :  but  this  method  is  no  less  liable  to  lateral  fric¬ 
tion,  and  to  occasion  great  wear  of  the  cable  or  messenger,  than 
Mr.  Plucknet’s,  and  has'  also  the  inconvenience  of  occasioning 
the  upper  turns  to  become  loose  as  they  rise,  as  it  is  very  evident 
the  turn  or  round  of  the  cable  that  will  be  tight  on  the  lower  and 
larger  part  of  the  barrel,  must  be  loose  when  it  resists  a  part  an 
inch  or  two  less  in  diameter. 

It  is  imagined,  if  any  of  the  lifters  were  broken  at  sea,  or  their 
wheels  displaced,  it  would  be  difficult  to  repair  them  •,  but  this 
might  be  facilitated  by  bringing  out  half  a  dozen  spare  lifters  in 
case  of  accident. 

We  expect  soon  to  see  published  another  plan  for  this  same 
purpose,  which  occasions  no  lateral  friction  whatsoever  to  the 
cable  or  messenger,  and  of  course  in  which  they  will  be  much 
less  liable  to  wear,  and  therefore  last  longer  than  in  any  other 
method  yet  used,  and  which  is  so  easily  made,  that  it  can  be 
formed  by  any  ship-carpenter  :  if  we  had  not  known  of  this  im¬ 
provement,  we  might  have  been  led  to  suppose  that  the  lateral 
friction  in  this  operation  w&s  as  un surmountable  as  the  resistance 
occasioned  by  the  bending  of  the  cable  or  messenger  in  its  coil¬ 
ing  round  the  capstan,  and  have  therefore  been  as  silent  on  .  the 
one  head  as  the  other :  but  knowing  as  we  do  of  the  possibility 
of  removing  this  disadvantage,  Mr.  Plucknet  will  excuse  us  for 
mentioning  it,  as  our  object  is  to  communicate  whatever  useful 
information  comes  to  our  knowledge  on  any  subject  w'e  bring  be¬ 
fore  the  public.  But  while  we  say  we  know  of  a  better  engine 
for  the  same  purpose  than  Mr.  Plucknet’s,  we  at  the  same  time 
willingly  give  his  that  commendation  for  ingenuity  and  happy 
•effect,  which  it  so  well  deserves. 

The  second  contrivance  of  Mr.  Plucknet  to  facilitate  holding 
on,  will  so  far  effect  that  purpose,  that  a  small  additional  force 
at  the  capstan-bars  will  enable  the  force  employed  for  holding  on 
to  be  greatly  diminished  at  least,  if  not  entirely  dispensed  with. 


AGRICULTURE. 


On  the  Food- of  Plants.  By  the  Rev.  Joseph  Townsend. — < 

Bath  Papers,  vol.  x. 

The  experiments  here' recorded  were  made  in  1 7QQ  and  1 797* 
Four  garden -pots  were  tilled,  wholly  or  in  part,  with  clean- 
washed  quartz  sand  a9  follows:  No.  1:  without  any  addition ; 
No.  2  was  manured  with  woollen  rags,  chopped  small ;  No.  3 
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with.  |th  part  of  c-harcoal  in  powder  :  and  No.  4  with  -^tlj  part 
of  lime.  Five  other  pots  were  filled  in  like  manner  with  brick- 
makers  clay  ;  No.  5  without  any  addition  ;  No.  6  with  a  §  part 
pf  quartz  sand ;  No.  /  with  fth  part  of  charcoal  in  powder  ; 
Ncn  8  with  bits  of  woollen  rags  ;  and  No.  Q  with  -^gth  part  of 
lime  ;  No.  10  was  quartz  sand,  and  dung  from  the  bowels  of  a 
horse;  No.  ll  peat-earth.  On  the  i2th  of  July  1 7Q6,  a  healthy 
cabbage  plant,  weighing  $  of  an  ounce  troy,  was  planted  in  each 
of  die  above  11  pots,  and  a  similar  one,  No.  12>  was  at  the  same 
time  planted  in  the  garden,  in  rich  mould,  with  the  same  expo¬ 
sure  as  the  pots  ;  each  of  which  was  placed  in  pans,  supplied 
from  time  to  time  with  water,  until  the  1 2th  of  January  1/9/, 
when  the  plants  were  takfen  out  of  the  pots  arid  weighed.  The 
plant  of  No.  1  was  found  to  Weigh  only  ^  of  an  ounce,  as  at 
first;  No.  2  weighed  2  oz. ;  No.  3,  f  of  an  ounce  ;  No'.  4  only 
B  dwts.  having  lost  |ths.  of  its  original  weight,  although  it  kept 
alive;  No.  5,  \  an  ounce;  No.  6 ,  \  an  ounce;  No.  7>  \  an 
ounce ;  No.  8,  4  ounces  No.  Q  never  advanced  in  growth,  but 
died  in  December;  No.  1 0,  4*  ounces;  No.  11,  an  ounce, 
the  root  being  rotted  off;  and  No.  12,  4  ounces.  It  is  remarked* 
that  aldiougli  the  rags  in  No.  2  appeared  to  have  had  considerable 
effect  in  increasing  the  growth  of  the  cabbage  plant,  yet  at  the 
'end  of  this  experiment  they  were  found  not  visibly  decayed. 

The  earth  being  returned  into  each  pot,  a  grain  of  wheat  was 
©rt  the  same  day  sown  in  each,  ail  of  which  gfew  ;  water  was 
supplied  in  the  pans  as  above,  and  on  the  25th  of  September  fol¬ 
lowing  No.  1  was  found  to  have  2  wheat-stems  23  inches  high, 
and  the  ears  thereon  to  be  if  inch  long ;  No.  2,  4  stems  28  inches 
high,  and  the  ears  %\  inches  long  ;  No.  2,  1  stem  18  inches  high, 
and  the  ears  if  inch  long  ;  No.  4,  2  stems  21  inches  high,  and 
the  ears  2  inches  5  No.  5,  3  stems  2/  inches  high,  and  the  ears 
If  inch  long  ;  No.  6,  4  stems  25  inches  high,  and  the  ears  2| 

Inches  long;  No.  7*  4  stems  24  inches  high,  and  the  ears  2 

inches  long;  No.  8,  12  stems  33  inches  high,  and  the  ears  2-f 

inches  long  ;  No.  Q  1  slender  stem  15  inches  high,  and  the  ear 

if  inch  long  ;  No.  10,  it)  strong  stems  3/  inches  high,  and  the 
ears  2f  inches  long  ;  and  No.  11,  0  stems  35  inches  high,  and 
the  ears  2|  inches  long.  Mr.  T.  remarks,  that  the  result  of 
No.  1  in  both  the  experiments  shews,  that  water  alone  can  pro¬ 
duce  in  this  climate  but  a  small  effect,  although  in  hot  climates 
plants  growing  in  nearly  clean  sand,  well  watered,  have  been 
found  to  flourish  luxuriantly,  and  come  to  great  perfection.  The 
effect  of  carbon,  though  not  strikingly  apparent  in  the  growth  of 
Cabbages  or  wheat  in  Nos.  3  and  7?  b  inferred  by  Mr.  T.  from 
the  chemical  analysis  of  vegetables,  several  of  which  he  enume¬ 
rates  as  .cqntaifiing  a  large  portion  of  carbon  in  their  composition^ 
3iid  some  few  others,  in  which  a  very  small  portion  is  found, 
powerful  qffect  of  animal  manum  is  uuted  in  the  results  of 
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No.  30;  and  the  benefit  from  rags  in  the  second  experiment,, 
£Cos.  2  and  8,  although,  at  the  conclusion  of  the  second  experi¬ 
ment,  the  rags  were  found  still  to  retain  their  texture  f  and  it  is 
observed,  that  4  or  5  ,cwt.  of  woollen  rags,  chopped  small  and 
spread  on  an  acre  of  wheat,  have  repeatedly  been  found  dearly  to 
double  the  crop,  and  visibly  to  increase  the  two  succeeding  crops. 
The  detrimental  effect  of  lime  in  Nos.  4  and  eg  Is  not  ascribed  bJ 
Mr.  T.  to  any  deleterious  property  therein,  as  the  plants  all  lived 
a  considerable  time,  but  to  its  action  as  a  cement,  in  forming  a 
crust  on  the  surface  of  the  pots  impervious  to  air ;  for  in  these 
pots  he  remarked  after  rain,  that  the  water  .stagnated,  and  did 
not  readily  penetrate,  as  in  the  other  pots  :  this  is  compared  with 
the  running  or  binding  of  certain  soils  in  case  of  rain  after  sow¬ 
ing,  or  to  the  baking  of  the  surface  of  garden  pots,  if  watered  in 
the  heat  of  the  sun,  in  a  time  of  drought  and  great  heat,  whereby 
the  air  is  hurtful  ly  excluded  from  the  seeds  or  roots  of  the  plants; 
and  the  well-known  advantage  of  stirring  the  spaces  between 
plants,  by  hoeing  or  otherwise,  is  also  adduced,  to  shew  the  ad¬ 
vantage  of  a  free  transmission  of  air  to  the  ropts  of  plants. 


Experiments  on  the  Effect  of  certain  Substances  applied  as  Manures <, 
By  Mr.  Arthur  Young xlgric.  No.  258. 

We  particularly  noticed/at  page  118  of  our  first  volume,  the 
former  labours  of  this  gentleman  on  the  subject  of  manures.  He 
has  since  published  the  details  of  several  considerable  sets  of  experi¬ 
ments  on  different  substances  and  mixtures,  used  as  manures  to 
garden-pots  and  small  vessels  :  in  the  first  set,  23  pots  were  filled 
with  loam  and  sown  with  large  German  turnip-seed  on  the  14th 
July  i804  ;  and  different  manures  were  applied,  by  watering  with 
the  same  from  time  to  time,  from  as  many  bottles,  in  which  wa¬ 
ter  was  mixed  and  shook  up  with  pearl-ash  and  charcoal,  pearl- 
ash,  charcoal,  charcoal  and  quick-lime,  pearl-ash  and  stone-blue, 
charcoal  and  chalk,  charcoal  and  cream  of  tartar,  charcoal  and 
magnesia,  charcoal  and  calcined  magnesia,  salt  of  tartar,  indigo, 
water  only,  vitriolated  tartar,  Epsom  salts,  green  vitriol,  pearl-ash 
and  spirit  of  nitre,  soda  and  spirit  of  nitre,  dipt  straw,  Glauber’s 
salts,  and  charcoal  with  pearl-ash  and  salt ;  besides  which,  ground 
malt,  malt-dust,  and  barley- meal  were  used  dry,  and  mixed  with 
the  loam.  On  the  13th  of  August,  the  malt-dust  seemed  to  have 
by  far  the  best  effect;  the  Epsom  salt,  charcoal,  Glauber’s  salts, 
charcoal  with  pearl-ash  and  salt,  and  indigo  appeared  successful, 
in  the  above  order  ;  white  pearl-ash  and  stone-blue,  ground  malt, 
and  barley-meal  were  the  worst.  The  turnip-plants  being  re¬ 
moved,  and  3  grains  of  wheat  sown  in  each  pot,  on  the  8th  of 
October,  and  the  manured  or  simple  waterings  continued  as  be¬ 
fore  ;  on  the  5th  of  July,  ground' malt  seemed  to  have  had  tii* 
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best  effect,  and  next  indigo,  water,  barley-meal,  Glauber’s  salts, 
and  straw  in  this  order }  while  the  pots  watered  with  pearl-ash 
and  stone-blue,  charcoal  and  chalk,  salt  of  tartar,  and  pearl-ash 
with  spirits  of  nitre,  were  without  any  vegetation.  In  another 
pot  with  loam,  it  was  contrived  to  throw  up  daily  a  portion  of 
inflammable  air,  produced  by  dilute  sulphuric  acid  and  iron  filings, 
in  a  bottle  fixed  under  the  pot }  some  of  the  gas  passed  through 
the  loam,  as  was  evident  by  its  smell  on  the  surface,  and  the 
growth  of  the  turnip-plants  therein  was  surprisingly  luxuriant. 
Gum  arabic  and  spirits  of  wine,  spirits  of  nitre  with  sulphuric  acid 
and  pearl-ash,  and  charcoal  with  pearl-ash,  salts  and  spirits  of 
nitre,  were  also  tried,  as  ingredients  in  the  liquid  manures  for  pots 
of  loam.  On  the  19th  of  July  1804  another  set  of  experiments 
was  begun  by  Mr.  Young  ;  into  each  of  24  tumblers,  5  ounce 
measures  of  water  from  a  pond,  on  a  calcareous  soil,  were  put ; 
and  upon  the  surface  in  each,  a  thin  cork  floated,  having  a  small 
cavity  in  its  centre ;  three  turnip-seeds  wrapped  in  cotton  were 
placed  in  each  of  these  cavities,  after  various  substances  had  been 
added  to  the  Water  in  the  different  glasses,  viz.  Glauber’s  salts, 
Epsom  salts,  salt  of  tartar,  vitriolated  tartar,  pearl-ash,  red  lead, 
cream  of  tartar,  green  vitriol,  stone-blue,  indigo,  pearl-ash  and 
charcoal,  charcoal,  gum  arabic,  spirits  of  salt,  spirits  of  nitre, 
sulphuric  acid,  spirits  of  wine,  ditto  only  6  drops,  chalk,  loam 
from  fleg, 'rich  gypsum,  Bagshot  Heath  soil,  and  salt}  the  re¬ 
maining  tumbler  bad  water  only  :  these  were  placed  together  in 
a  window  fronting  the  north}  the  plants  were  inspected  five  times 
previous  to  the  80th  of  July  to  note  the  order  of  their  vegetating } 
on  that  day  the  gypsum  plants  were  found  considerably  the  best  of 
all ;  the  Glauber’s  salts,  and  the  charcoal,  were  next,  and  nearly 
equal }  the  indigo,  vitriolated  tartar,  red  lead,-  chalk,  and  the 
water  alone,  were  grown  nearly  in  the  above  order.  On  the  5th 
of  August,  the  order  of  their  appearance  in  goodness  was  as  foh 
lows  :  fleg-loam,  gypsum,  indigo,  charcoal,  Glauber’s  salts,  red 
lead,  and  vitriolated  tartar.  On  the  28th  of  August  the  order 
appeared  as  follows  :  gypsum,  fleg-loam,  charcoal,  Glauber’s  salts,, 
vitriolated  tartar,  red  lead,  and  water  alone.  October  8th,  the 
indigo  appeared  by  far  the  best,  and  gypsum,  fleg-loam,  charcoal, 
vitriolated  tartar,  red  lead,  and  chalk,  were  next  in  order :  the 
turnip-plants  were  now'  removed,  and  on  the  15th  of  October  a 
grain  of  wheat  was  deposited  in  each  cork.  On  the  yth  of  No¬ 
vember  the  Epsom  salts  had  a  plant  |  of  an  inch  high,  salt  of  tar-? 
tar  \  an  inch,  red  lead  2  inches,  green  vitriol  1}  inches,  indigo  j 
of  an  inch,  gum  arabic  1^  inch,  gypsum  if  inch,  and  salts  |th  ' 
of  an  inch  :  none  of  the  others  had  vegetated.  In  another  set  of 
experiments  21  tin  canisters,  containing  one  pound  of  loam  each, 
and  a  portion  of  the.  following  substances,  viz.  Eaton-Socon  loam, 
fleg-loam,  spirits  of  wine,  pearl-ash  with  salt  and  charcoal,  salt: 
and  pearhash,  salt  and  charcoal,  pearl-ash  and  charcoal,  pearly 
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ish  and  spirit  of.  nitre,  salt,  chandler’s  graves,  gypsum,  spirits  of 
hartshorn,  vitriolated  tartar,  malt-dust,  nitre,  and  pearl-ash  3 
some  seeds  were  on  the  20th  of  July  deposited  in  each  (turnips 
we  suppose,  but  of  this  the  worthy  secretary  has  omitted  to  in¬ 
form  us).  On  the  7th  of  August  the  pearl-ash  plants  were  by 
far  the  best ;  the  Eaton  loam,  charcoal  and  pearl-ash,  loam  alone, 
gypsum  and  vitriolated  tartar,  were  found  good,  and  in  this  order: 
the  plants  being  removed,  a  grain  of  wheat  was  sowed  in  each, 
on  the  29th  of  September  5  and,  on  the  4th  of  July  following, 
the  canister  manured  with  malt-dust  was  found  to  have  by  far 
the  best  plant :  the  fleg-loam,  spirits  of  hartshorn,  Eaton  loam, 
loam  alone,  spirits  of  hartshorn,  salt  and  charcoal  and  spirits  of 
wine  (a  spoonful),  were  good,  in  this  order.  With  n  view  to  try 
the  effects  of  indigo  with  more  precision,  5  tumblers  were  pro¬ 
vided,  each  with  6  ounce  measures  of  pond-water,  from  a  clayey 
bottom  j  these  were  provided  with  floating  corks  as  before,  and  a 
single  grain  of  wheat  in  each,  on  the  15th  of  August :  No.  1  was 
without  addition  ;  No.  2  had  15  grains  of  indigo  added  5  No.  3, 
30  grains  of  ditto  3  No.  4,  40  grains  of  ditto  5  and  No.  5,  30 
grains  of  indigo  and  5  of  pearl-ash:  between  the  30th  and  3 1st 
of  August,  the  thermometer  being  at  S0°  in  the  hottest  time  of 
the  day,  the  plant  in  No.  4  increased  a  full  inch  in  height  in  24 
hours!  On  the  8th  of  October  No.  1  had  attained  2|  inches  in 
height,  but  was  in  a  bad  state  3  No.  2  was  7  inches  high  and 
green  3  No.  3  was  8  }  inches  high,  but  not  so  healthy  as  the  last  j 
No.  4  was  9|  inches  high,  but  sickly  :  No.  5  was  5  inches  high, 
and  in  a  bad  state.  On  the  22d  of  August  1804,  12  tumblers 
were  provided  with  corks,  and  a  grain  of  wheat  stuck  in  each  3 
5  ounces  of  pond-water  were  poured  into  each,  and  different 
substances  added  as  follows,  viz.  brick-dust  and  salt,  brick- 
dust,  charcoal,  clayed  sugar,  charcoal  and  pearl-ash,  pearl- 
ash  and  spirits  of  nitre,  spirits  of  wine,  spirits  of  wine  and 
pearl-ash,  spirits  of  hartshorn,  indigo,  and  indigo  and  pearl-ash. 
On  the  8th  of  October,  the  grain  where  the  indigo  had  been  used 
was  found  14  inches  high,  the  brick-dust  and  salt  11  inches  high, 
the  charcoal  7  inches  high  :  all  the  others  appeared  to  fail. 


On  Dung  and  Manures.  By  Air.  V ertue,  Mr.  Wade,  feV, 


The  experience  and  practice  of  Mr.  Vertue,  a  Suffolk  farmer, 
are  detailed  bv  Air.  Young  in  No.  25S  of  his  Annals  :  from  long 
experience,  Air.  V.  has  rejected  the  practice  of  throwing  up  his 
yard  dung  into  dunghills,  and  turning  the  same  until  it  be  rotten, 
by  winch  he  says,  that  its  quantity  is  so  .amazingly  diminished  that 
tour  loads  of  long  dung,  in  the  state  which  he  prefers  to  use  it, 
will  make  only  one  load  of  rotten  dung,  as  generally  used,  and 
that  the  escape  of  the  gases  and  other  matters  occasioning  this 
diminution,  might  and  ought  to  have  been  caught  and  retained  in 
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the  soil,  if  the  fresh  dung  had  been  ploughed  into  the  same. 
Mr.  V.  is  of  opinion,  that  it  is  to  the  increased  quantity  of  manure 
thus  applied  to  his  land,  and  the  increase  of  straw  to  make  it,  from 
more  crops,  that  he  has  succeeded  in  omitting  fallows,  and  pur¬ 
suing  the  drilling  system,  under  which  his  land  is  become  clean, 
and  is  increasing  in  fertility  3  he  considers  straw  as  of  too  much 
value  to  be  eaten  by  lean  stock,  but  raises  potatoes  for  fattening 
of  oxen,  and  keeps  his  horses  on  green  clover,  each  well  littered 
with  straw,  which  they  manure  and  tread  into  dung  :  across  the 
lower  part  of  Mr.  V.’s  yard,  where  the  soil  was  lighter,  a  wall  of 
clay  has  been  formed  to  prevent  the  escape  of  the  urine  and  mois¬ 
ture  of  the  manure  :  twelve  loads  of  dung  taken  immediately 
from  the  yard,  Mr.  V.  finds  sufficient  for  an  acre,  while  his 
neighbours  are  using  fifteen  or  sixteen  of  rotted  dung,  or  twenty 
of  compost. 

The  practice  of  Mr.  Wade,  another  Suffolk  farmer,  is  stated  by 
Mr.  Young  in  the  same  number,  to  be  the  same  as  to  the  use  of 
long  dung,  a  practice  which  Mr.  Y.  has  throughout  recommended 
in  his  Bedfordean  Essay  on  Manures  in  the  Bath  Papers,  vol.  x. 

A  correspondent,  T.  S.  S.  in  the  Farmer’s  Magazine,  No.  25, 
has  enforced  the  advantages  of  feeding  cattle  in  the  yard  with 
turnips,  clover,  tares,  &c.  for  converting  the  straw  into  dung  5  he 
proposes  a  little  earth  or  mould  to  be  mixed  with  the  dunghill.,  as 
it  is  formed  to  check  the  excess  of  fermentation,  in  which  some 
of  the  best  principles  of  the  manure  escape  :  he  also  recommends 
a  littered  yard  to  be  provided  in  or  near  a  turnip- field  for  the  sheep 
to  lie  in,  and  thereby  convert  a  quantity  of  straw  to  valuable  dung 
while  they  are  eating  off  the  turnips. 

Vraic,  a  sea  weed,  is  described  by  a  gentleman  of  the  island  of 
Jersey,  in  the  Bath  Papers,  vol.  x.  as  much  in  use  there  for  ma¬ 
nure  3  it  is  cut  shortly  after  Midsummer  from  the  rocks,  brought 
on  shore,  and  spread,  dried,  and  stacked  like  hay  :  the  dried  vraic 
is  afterwards  burnt  in  a  chimney,  and  the  ashes  ate  used  as  a 
manure,  at  the  rate  of  forty-eight  bushels  to  the  vergee  (two  and  a 
quarter  of  which  make  an  English  acre) .  In  some  parts  of  the 
island  this  weed  is  gathered  in  February  and  March,  and  spread 
green  on  the  land,  at  the  rate  of  two  cart-loads,  or  sixteen  horse¬ 
loads  to  the  vergee. 


On  Marling  and  Warping.  By  Mr.  A.  Young. 

It  is  the  practice  of  the  Earl  of  Albemarle,  whose  farm  in 
Suffolk  is  described  in  Young’s  Annals,  No.  258,  to  let  his  marl- 
ing-work  at  eight-pence  per’ cubic  yard,  to  a  person  who  keeps 
ten  horses  employed  throughout  the  year  (carrying  fifty  yards  a 
day  on  the  average),  who,  besides  his  own  horses  and  carts,  pays 
for  all  labour  3  seventy  cubic  yards  are  laid  per  acre  upon  the 
clover  lays  3  and  this  is  done  from  twelve  to  eighteen  months  be- 
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fore  breaking  them  up,  that  the  weather  and  "repeated  harrowings 
may  completely  and  evenly  incorporate  the  marl  with  the  soil  be¬ 
fore  ploughing.  . 

Mr.  Young  informs  us  (Annals,  No.  258),  that  the  essential 
improvement  of  warping,  so  largely  practised  on  the  borders  of  the 
Trent  and  other  muddy  rivers,  is  not  practised  in  the  neighbour¬ 
hood  of  Lynn,  although  about  twenty  years  ago  a  gentleman  suc¬ 
cessfully  tried  it  near  Denver’s  Sluice  on  the  Great  Ouze  river, 
by  letting  in  the  water  when  the  river  was  very  muddy,  and  con¬ 
fining  the  same  upon  his  land  by  temporary  banks  until  it  had 
become  clear,  and  then  returning  it  to  the  river  by  his  draining  or 
fen  mill,  and  letting  in  a  fresh  portion  of  thick  water,  to  be  re¬ 
turned  in  like  manner,  until  the  successive  deposits  had  raised 
the  surface  of  his  land  above  two  feet,  with  a  most  fruitful  and 
rich  soil. 


On  paring  and  burning  Soil.  By  Mr.  Page  and  Mr.  Parsons. 

Mr.  Arthur  Young,  the  great  champion  for  this  practice,  has 
succeeded  in  proving  completely  the  great  temporary  benefit 
which  may  be  obtained  from  it.  In  No.  258,  p:.  302,  the  suc¬ 
cessful  paring  and  burning  of  three  hundred  acres  at  Cobham,  in 
Surry,  by  Mr.  Page,  at  the  expense  of  forty-two  shillings  per  acre, 
is  described. 


Observations.— Practical  and  well-informed  agriculturists  were 
never  at  issue  with  Mr.  Young  <^n  the  propriety  of  once  burning 
rough  and  coarse  pastures  or  commons,  intended  to  be  broke  up, 
and  judiciously  managed  afterwards  j  but  gentlemen  of  landed 
property,  and  attentive  agents  to  such,  have  ever,  and  it  is*  hoped 
always  will  be  careful,  to  guard  against  the  ft  meral  introduction 
of  a  paring  and  burning  System,  as  practised  by  many  in  the  fens  ; 
the  incomparably  deep  and  rich  soil  of  which  is- alone  able  to  bear 
it,  without  absolute  and  almost  irretrievable  ruin.  The  practice 
we  allude  to  is,  after  paring  and  burning*,  to  take  as  many  crops  of 
wheat,  barley,  or  oats,  in  immediate  succession,  as  the  land  will 
bear,  and  then,  generally  without  any  cleaning,  to  sow  a  few 
seeds,  but  which  is  often  unnecessary  from  the  quantity  of  weeds 
in  the  soil,  and  to  let  it  rest,  generally  with  impatience  on  the. 
part  of  the  occupier,  until  sward  enough  is  formed  to  repeat  the 
burning  and  successive  cropping  as  before  !  When  farmers  in 
general  shall  have  adopted,  and  invariably  act  upon  the  great 
maxim,  of  taking  only  one  white  crop  in  immediate  succession, 
and  pay  proper  attention  to  cleaning  theirland,  and  resting  it  at 
proper  intervals  in  seeds,  landlords  will  find  no  difficulty  in  per¬ 
mitting  paring  and  burning  in  most  instances  where  lands  are  to 
be  broke  up  ;  but  until  these  can  be  readily  accomplished,  either 
by  the  voluntary  acts  of  the  tenant,  or  by  effective  agreements  or 
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leases,  landlords,  who  have  a  proper  regard  to  their  own  or  the 
public  interest,  will  continue  to  restrain  an  indiscriminate  paring 
and  burning,  whatever  the  sanguine  friends  of  that  system  of  ma¬ 
nagement  may  urge  to  the  contrary. 

Among  the  Bath  Papers,  vol.  x.  p.  234,  the  practice  of  Mr. 
White  Parsons,  of  Somersetshire,  is  commended,  in  burning  the 
clay  thrown  out  from  the  ditches  and  trenches  made  for  improv¬ 
ing  his  farm  :  this  clay  was  burnt  in  heaps  of  three  or  four  hun¬ 
dred  cart-loads  3  and  when  the  ashes  were  used  alone,  forty  cart¬ 
loads  were  spread  on  an  acre  3  but  generally  the  calcined  clay  was 
.mixed  with  coal-ashes,  lime,  sand,  gravel,  or  road-dirt,  to  form  a 
compost.  Mr.  Parsons  states,  that  a  cart-load  (fifty  bushels)  of 
these  ashes  from  clay  cost  but  two-pence  burning,  and  are  found 
much  better  than  marl  for  strong  land,  and  will  be  cheaper  than 
lime  in  many  situations. 

Observations . — Mr.  Nicholas  Bucldey,  of  Normanton  in  Not¬ 
tinghamshire,  has,  we  understand,  long,  and  perhaps  more  largely 
than  any  other  person,  practised  the  burning  of  clay,  by  which 
he  has  most  astonishingly  improved  his  estate.  In  many  situations 
clay,  sufficiently  mixed  with  useless  coal,  maybe  dug  on  the  out¬ 
crops  of  coal  strata  to  burn  at  once  without  other  fuel  3  and  in 
many  other  places  dried  peats  'might  be  mixed  with  lumps  of 
clay  in  large  stacks,  and  burnt  as  a  manure. 


On  Salt  as  a  Manure.  By  Mr.  Wai>e  and  Mr.  Cakpextee. 

Mn.  Wade  has,  in  the  Annals  of  Agriculture,  No.  258,  related 
his  experiments  of  sowing  salt  upon  turnips  after  the  plants  were 
up,  in  two  insta  .^'s,  without  its  proving  at  all  beneficial  3  in 
another,  he  marked  seven  separate  square  rods  in  a  field  where  a 
barley  crop  was' just  come  up:  the  first  three  he  watered  with 
one,  two,  and  three  watering-pots  full  of  sea- water  respectively, 
but  no  visible  effect  was  produced  thereby  3  the  fourth  rod,  that 
had  four  pots  full,  was  injured,  thereby;  the  fifth,  with  five 
pots,  was  more  injured  3  and  on  the  remaining  two  rods,  that 
had  six  and  seven  pots  full  of  sea-water  respectively,  the  barley 
-was  entirely  killed.  It  is  to  be  lamented,  that  Mr.  W.  has 
omitted  to  tell  us  how  much  his  watering-pot  held  3  nor  has  he 
(ns  observed  in  our  first  volume,  p.  283,  on  another  occasion) 
informed  us  whether  his  soil  was  a  dry  or  moist  one,  a  thing  par¬ 
ticularly  to  be  noted  in  experiments  of  this  kind. 

Mr.  J.  Carpenter  states,  Agr.  Mag.  No.  77 *  that  lie  had  a 
rough  close  of  ten  acres  covered  with  tall  rushes,  which  lie  first 
mowed  clo.'e  to  the  ground,  and  then  dressed  the  same  with  a  com¬ 
post  of  mud  and  soil  from  the  banks  of  an  adjoining  brook,  mixed 
with  six  or  seven •  waggon -loads  of  offal  salt  3  next  year,  white 
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-clover,  cow-grass,  and  the  yellow  vetch,  intermixed  with  fine 
grass,  covered  the  close,  and  the  pasture  continued  excellent  for 
several  years  :  this  might  have  appeared  a  case  of  the  application 
of  salt  to  a  moist  soil,  had  not  Mr.  C.  added  that  the  water  did 
not  lie  deep,  which  occasioned  the  growth  of  the  rushes  on  this 
field,  and  was  drawn  off  by  a  deep  ditch  made  on  one  side  of  the 
'same,  at  the  time  of  applying  the  salt  compost. 

Salt  is  stated,  in  the  Agricultural  Magazine,-  No.  /8,  to  have 
rendered  barren  apple-trees,  in  an  orchard  belonging  to  Mr.  Gil¬ 
bert,  the  late  Duke  of  Bridgewater’s  agent,  highly  productive  of 


fruit,  by  being  spread  on  the  ground  round  each  tree  at  a  distance 
from  the  trunks. 


Description  of  a  Plough  that  will  turn  the  Furrow  on  either  Side ; 
by  Mr.  Gray.  And  on  Ploughing,  Tillage,  &c.  by  Mr. 
Young,  Mr.  Brightley, 


In  the  Farmers  Magazine,  No.  25,  Mr.  Andrew  Gray  has  given 
a  drawing  and  description  of  a  turn-rise  plough  :  the  two  mould- 
boards  are  fixed  to  the  sole,  making  the  proper  angle  with  the  same 
and  one  another  ;  the  mould-boards  and  sole  turn  on  a  vertical  pin 
firmly  fixed  in  the  beam,  a  few  inches  from  the  front  or  meeting  of 
the  boards  ;  and  an  iron  stay,  between  the  hinder  and  upper  corner* 
of  the  mould-boards,  formed  into  an  arc  of  a  circle,  slides  through 
a  staple  in  the  beam,  by  which  the  mould -boards  are  steadied: 
there  are  two  coulters,  one  on  each  side  of  the  beam,  to  be  used 
alternately  ;  these  turn  on  a  pin  fixed  in  the  beam,  and  when  not 
in  use,  are  turned  up  so  as  to  lie  against  the  side  of  the  beam 
out  of  the  way  :  on  the  top  of  the  beam  there  is  a  long  lever, 
moving  horizontally  on  a  pin  fixed  in  the  beam  near  its  centre, 
its  fore  end  is  connected  with  the  whipple-tree  chain,  and  moves 
the  same  to  the  right  or  left,  according  as  the  furrow  is  to  be 
turned  to  the  right  or  left:  another  horizontal  lever  is  provided, 
connected  with  the  former,  with  the  circular  mould-board  iron, 
and  with  rods  connected  with  the  two  coulters,  so  that  the 
ploughman,  by  simply  moving  its  hinder  end  (which  is  before 
him  between  the  stilts  or  handles  of  the  plough),  the  system  of 
levers  with  which  it  connects,  at  once  moves  the  mould-boards 
into  the  proper  position,  lets  down  the  proper  coulter  to  act,  raises 
the  other  out  of  the  way,  and  shifts  the  whipple-tree  chain  to  suit 
the  line  of  draft;  two  notches  are  provided  in  a  crossbar  be¬ 
tween  the  stilts,  from  one  to  the  other  of  which  the  ploughman 
shifts  his  lever  alternately,  and  the  notch  prevents  the  levers  from 
moving,  until  a  furrow  is  completed,  and  they  required  fco  be 
shifted  to  perform  the  next. 

Mr.  Young  (Ann.  No.  258)  has  described  the  practice  of  Mr. 
Vertue,  as  decisive  in  favour  of  drilling  and  horse-hoeing,  well 
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conducted,  over  fallowing,  as  a  mean  of  cleaning,  or  rather 
keeping  of  land  clean.  Mr.V.  always  ploughs  his  headlands  first, 
and  again  when  the  ploughing  of  the  field  is  finished,  to  compen¬ 
sate  for  the  treading  of  the  horses  in  turning  every  bout  upon  them, 
Mr.  V.  is  averse  to  ploughing  of  strong  land  in  the  spring,  before 
sawing  of  Lent  corn,  and  says,  ‘f  When  the  winter’s  frosts  have 
pulverized  the  surface,  and  brought  it  into  that  temper  which  re¬ 
ceives  rain,  and  does  not  plaister  or  bind  with  it,  but  on  the  con¬ 
trary  dries*  and  resumes  its  former  porous  state,  if  this  surface 
be  turned  down  by  the  plough,  nothing  equal  to  it  as  a  matrix 
for  the  seed  can  again  be  expected.  The  farmer  is  at  the  mercy 
of  every  dash  of  rain,  and  every  drying  wind  3  he  has  mire  or 
clods  to  deal  with,  and  his  season  often  lost.”  Mr.  V.  ploughs 
lor  the  drill  in  autumn,  and  in  the  spring  only  scarifies,  by  horses 
walking  in  the  furrows,  and  then  drills  his  seed.  The  practice 
of  Mr.  Wade  (Annals,  258)  in  not  ploughing  his  strong  land  in 
the  spring,  accords  with  the  above. 

Mr.  James  Brightley,  in  the  Agricultural  Magazine,  No. 
has  recapitulated  most  of  the  arguments  used  in  favour  of  autumn 
and  spring  ploughing,  by  their  respective  advocates,  but  has 
omitted  one  in  favour  of  the  latter  practice,  which,  if  not  often 
avowed,  we  have  known  sometimes  urged,  and  believe  it  very 
often  acted  on,  by  slovenly  farmers,  viz.  that  leaving  their 
land  whole  during  the  autumn  and  winter,  enables  pigeons,  rooks, 
and  the  smaller  birds,  to  pick  up  a  large  portion  of  the  seeds  of 
weeds,  which  ploughing  immediately  after  harvest  would  have 
buried,  to  produce  a  crop  when  future  stirrings  shall  have  brought 
them  near  enough  to  the  surface  :  and,  that  the  seeds  of  many 
weeds,  charlock  ( shiapis  arvensis )  for  instance,  can  be  preserved 
for  any  length  of  time  in  the  soil. 


On  Draining,  By  Mr,  A.  Young. 

In  order  to  shew  the  vast  importance  of  the  drainage,  of  the 
fen  lands  on  the  eastern  side  of  this  island,  Mr.  Arthur  Young 
j(Annals,  No.  258)  has  given  several  interesting  particulars  and 
calculations,  from  which  it  appears,  that  from  300, (XX)  acres  of 
such  land,  a  produce  of  nearly  one  million  sterling  value  is  an¬ 
nually  reaped,  even  with  the  present  imperfect  drainage  !  I11  our 

fast  number  (vol.  i.  p.  278)  we  had  occasion  to  notice  a  proposal 
for  applying  the  power  of  steam-engines  to  the  drainage  of  these 
fens.  On  the  present  occasion,  Mr.  Young  has  inserted  two  let¬ 
ters  from  the  Rev.  Edward  Cartwright :  the  first  of  these  letters 
states,  that  A11  engine  of  the  price  of  180/.  (called  a  three- 
horse  power)  would  clear  1000  acres  (supposing  the  water  one 
foot  deep)  in  fourteen  days,  going  night  and  day.  The  consump- 
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O 

lion  of  coal*  provided  it  bb  of  the  best  quality,  and  carefully  ma¬ 
naged,,  would  not  exceed  four  bushels  in  twenty-four  hours/' 

Observations. — As  we  think  this  calculation,  coming  from  such 
authority,  likely  to  do  considerable  mischief,  it  is  our  duty  to 
endeavour  to  elucidate  the  matter ;  thus,  1000  acres  multiplied  by 
43.5,60  superficial  feet  in  each  acre,  and  this  by  one-  foot  the 
depth  of  water,  and  this  again  by  62  f  pounds  in  each  cubic  foot  of 
water,  gives  2,722  500,000  pounds,  the  weight  of  water  to  he  clear¬ 
ed  from  off  the  land.  Now  as  this  can,  it  is  said,  be  raised  in  14 
days  by  the  consumption  of  four  bushels  of  coals  per  day,  or  56 
bushels  in  the  whole,  we  have  to  divide  the  above  number  of 
pounds  by  56,  and  the  quotient  will  be  found  4S,6l 6,07  1  pounds 
of  water,  raised  by  the  consumption  of  each  bushel  of  coals.  The 
height  to  which  this  water  must  be  raised,  is  next  to  be  consi¬ 
dered  ;  and,  from  the  second  letter  above  alluded  to,  we  find, 
that  6  feet  is  the  height  of  bank  over  which  this  quantity  of  water 
(standing  at  first  one  foot  deep!  is  -calculated  to  be  raised.  But 
we  are  to  consider,  that  84  days  is  mentioned  (page  280)  as  the 
time  necessary  for  emptying  6  feet  depth  of  water  over  the  same 
bank,  while  14  days  (or  2th  part  thereof)  is  allowed  (page  2/f) 
for  one  foot  of  depth  :  from  which  it  is  plain,  that  this  mechanic 
considers  all  the  water,  both  in  6  feet  and  1  foot  depth,  as  lifted 
the  ivhole  height  or  depth,  viz.  6  feet :  but  engineers  well  know, 
that  the  power  required  to  empty  water,  out.  of  a  full  vessel  or 
reservoir  over  its  side,  is  equivalent  to  lifting  the  whole  weight, 
onl y  half  the  depth :  the  height  for  calculation  in  this  case  is  there¬ 
fore  5  feet  to  the  surface  of  the  water,  and  f  a  foot  within  the 
same,  or  of  feet  for  the  whole  of  the  water  1  foot  deep.  And 
since  48,616  071  lbs.  is,  as  above,  lifted  5|  feet  by  one  bushel 
of  coals,  this  is  equivalent  to  lifting  of  times  that  weight,  to  the 
height  of  only  1  foot,  that  is,  48, 616,071  X  5  f  — 26/, 388, 3(^0  lbs. 
or  2672  million  pounds  is  estimated  to  be  lifted.  I  foot  high  by  the 
consumption  of  a  single  bushel  of  coals  !  Messrs.  Boulton  and  W att 
(whose  engines  will  certainly  bear  an  advantageous  comparison 
with  any  of  this  mechanic’s  engines,  whether  at  Wisbeacb, 
Woburn  Park,  or  elsewhere)  only  engage  to  raise  (see  Encyclo¬ 
paedia  Britarmica,  Sup.  3d  edit.  vol.  ii.  p.  524)  30  million  pounds 
1  foot  high  ‘  and  this,  we  believe,  has  very  rarely  been  realized, 
even  by  the  best  of  their  engines,  and  when  these  were  in  the 
most  perfect  order;  yet,  this  is  but  very  little  more  than  2-th  part 
of  what  these  new  engines  are  here  skid  to  be  capable  of  per¬ 
forming  !  If  we  had,  according  to  this  mechanic’s  method,  taken 
6  feet  as  the  height  of  lifting  (instead  of  5f  as  above),  the  effect 
would  have  appeared  times  what  Mr.  Wait’s  engines  do  !  !  We. 
cannot  refrain  from  remarking,  that  if  Mr.  Young  believed  that 
for  ISO/,  as  the  whole  expense ,  except  l  rich  work >  an  engine  nm 
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times  as  efficacious  as  the  best  ever  before  in  use  could  be  erected, 
he  ought  not  for  5  k  years  (these  letters  are  dated  in  July  1800)  to. 
have  delayed  to  publish  information  so  highly  important ;  and 
supposing  Mr.  Y.  to  have  known  the  fallacy  of  the  statements  in 
these  -letters,  why  at  this  late  period  publish  them  at  all  ? 


On  the  Cultivation  of  the  Poppy.  By  J.  Cogan,  HI.  D. — Bath 

Papers,  vol.  x. 


The  principal  object  of  this  Essay  seems  to  be  to  prove  that 
the  expressed  or  cold-drawn  oil  of  poppies  is  nearly  equal  to,  and 
hardly  discernible  from,  olive  oil,  for  the  table  and  other  uses  $ 
and  that  the  same  does  not  in  any  degree  partake  of  the  narcotic 
or  stupifying  quality  of  its  capsule  or  seed-pod,  which  property  is 
found  to  reside  only  in  the  outer  rind  of  the  pod ;  and  an  expe¬ 
riment  is  related,  of  obtaining  opium  from  the  lacerated  capsules 
of  a  crop  of  poppies,  and  afterwards  perfect  seed  from  the  same. 
The  culture  and  management  of  this  plant  and  its  seed  are  detailed 
under  the  heads  of  soil ,  kind  and  quantity  of  seeds,  time  of  sow- 
ing,  weeding ,  harvesting ,  expressing- the  oil,  both  cold-drawn  and 
by  heat,  expenses,  produce,  and  profit.  The  statements  under 
the  last  head  are  not  very  flattering  ;  yet  there  may  be  situations 
and  circumstances  where  the  occasional  culture  of  this  seed  in  the 
British  islands  would  prove  advantageous ;  the  cakes  having  been 
found  useful  in  the  feeding  of  cattle  in  Brabant,  where  the  seed  is 
largely  cultivated.  , 


**•*  IVe  think  it  proper  to  acquaint  our  readers,  that  the  period 
which  our  present  Number  embraces  has  been  very  fruitful  of  sub¬ 
jects,  the  whole  of  which,  agreeably  to  the  plan  of  our  work,  ought 
to  have  been  introduced  ;  and  although  ive  have  given  in  this  Num¬ 
ber  an  additional  half-sheet,  we  have  been  reluctantly  compelled  to 
defer  noticing  some  few  matters  till  our  next. 


ERRATA. 


Pat^e  37,  line  if),  for  Phil.  Journ.  No.  49,  rend,  51. 

42,  —  28,  for  rules,  read,  rulers. 

43,  —  6  from  bottom,  afw  with,  add,  spar. 

44,  —  2,1 ,  for  successively,  read,  successfully. 
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Abstract  of  a  Memoir  on  the  Theory  of  capillary  Tubes.  By  M. 

Laplace. — Journal  de  Physique ,  tome  62. 

Laplace  has  examined  anew  the  difficult  points  of  this 
theory.  Clairaut  was  the  first  who  subjected  it  to  an  exact  and 
rigorous  analysis  5  but  his  theory  leaves  us  still  in  need  of  a  com¬ 
plete  explication  of  the  principle  of  the  phenomena,  which  consists 
in  this,  that  the  elevation  of  the  fluid  above  its  level ,  in  tubes  of  the 
same  matter ,  is  in  the  inverse  ratio  of  their  diameters. 

The  new  researches  of  Laplace  shew  that  all  the  laws  in  which 
the  attraction  ceases  to  be  sensible  at  a  perceptible  distance,  give 
the  elevation  of  the  fluid  in  the  inverse  ratio  of  the  diameter  of 
the  tubes*  Clairaut  supposed  that  the  action  of  the  capillary  tube 
is  sensible  upon  the  infinitely  narrow  column  of  the  fluid,  which 
passes  through  the  axis  of  the  tube.  Laplace,  on  the  contrary, 
thinks  with  Hauksbee  and  many  other  philosophers,  that  the 
capillary  action,  like  the  .refractive  force,  and  all  the  chemical  affi¬ 
nities,  is  only  sensible  at  imperceptible  distances.  Hauksbee  has 
observed  that  the  water  is  elevated  to  the  same  height  in  glass 
capillary  tubes  of  the  same  diameter,  whether  the  glass  itself  be 
thin  or  thick.  -If  we  only  grease  over  the  interior  of  a  capillary 
tube,  we  cause  thecapillary  effect  to  disappear  sensibly:  when  the 
mercury  in  a  glass  capillary, tube  is  boiled  for  a  longtime,  it  be¬ 
comes  elevated  to  its  level,  or  even  above  it ;  this  is  because  the 
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ebullition  removes  the  aqueous  film,  which  adhered  to  the  interior 
surface  of  the  glass :  in  the  experiments  made  by  Laplace  with 
Lavoisier  on  barometers,  they  caused  the  convexity  of  the  interior 
surface  to  disappear  by  boiling  the  mercury  for  a  long  time;  they 
eVen  rendered  the  upper  surface  concave;  but  they  always  re¬ 
established  the  capillary  effect  by  introducing  a  drop  of  water  into 
the  tube.  If  now  it  be  considered  how  little  space  the  aqueous 
film  can  occupy,  particularly  when  the  tube  and  the  mercury  have 
been  dried,  and  which  yet  does  not  destroy  the  capillary  effect;  it 
may  be  inferred  that  the  action  of  the  glass  on  the  fluid  is  not 
sensible  except  at  insensible  distances. 

Adopting  this  principle,  M.  Laplace  has  determined  by  the  for¬ 
mulae  in  his  Treatise  on  celestial  Mechanics,  the  action  of  a  fluid 
mass  terminated  by  a  spherical  surface  whether  concave  or  con¬ 
vex,  upon  a  fluid  column  contained  in  an  infinitely  narrow  canal 
coinciding,  writh  the  axis  of  that  surface.  By  this  action  he  means 
the  pressure  which  the  fluid  contained  in  the  canal  will  exert,  in 
virtue  of  the  attraction  of  the,  entire  mass,  upon  a  plane  base, 
situated  in  the  interior  of  the  canal,  perpendicularly  to  its  sides, 
at  any  sensible  distance  whatever  from  the  (upper)  surface,  this: 
base  being  assumed  for  the  unit.  He  shews  that  this  action  is 
smaller  when  the  surface  is  concave  than  if  it  were  plane,  and 
greater  when  the  surface  is  convex*  His  analytical  expression  is 
composed  of  two  terms,  the  first  of  which,  much  greater  than  the 
second,  expresses  the  action  of  the  mass  terminated  by  a  plane- 
surface ;  and  he  thinks  that  ©u  this  term  depend  the  phenomena 
of  the  adherence  of  the  bodies  to  one  another,  and  of  the  suspen¬ 
sion  of  the  mercury  in  a  barometer  tube,  at  an  altitude  two  or 
three  times  greater  than  that  which  is  due  to7  the  pressure  of  the 
atmosphere.  The  second  term  expresses  the  part  of  the  action 
due  to  the  sphericity  of  the  surface;  and  is  positive  or  negative 
'  according  as  the  surface  is  convex  or  concave.  M.  Laplace  shews 
that  in  both  cases  this  term  is  inversely  as  the  radius  of  the 
spherical  surface  :  hence  he  deduces  this  general  theorem,  namely, 
that  in  all  the  laws  where  the  attraction  is  only  sensible  at  insen¬ 
sible  distances,  the  action  of  a  body  terminated  by  a  curve  surface 
Upon  an  interior  canal  infinitely  narrow,  and  perpendicular  to  that- 
surface  in  any  point  whatever,  is  equal  to  the  half  sum  of  the  actions 
upon  the  same  canal,  of  two  spheres  which  have  for  radii  the  greatest 
and  the  least  radii  of  curvature  of  the  surface  at  such  point.  By 
means  of  this  theorem  and  the  laws  of  the  equilibrium  of  fluids, 
may  be  determined  the  figure  which  a  fluid  mass  must  take  when 
solicited  by  gravity,  This  philosopher  proves' that  in  a  cylindric 
tube  of  a  considerable  diameter  the  section  of  the  surface  of  the 
fluid  by  a  vertical  plane  is  a  curve  of  the  kind  which  geometers 
call  elastic,  and  which  are  formed  by  an  elastic  plate  bent  by  a 
weight;  it  thence  results,  that  in  that  section,  as  in  the  elastic 
curve,  the  force  due  to  the  curvature  is  reciprocally  as  the  radius- 
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of  the  oscillatory  circle.  If  the  tube  be  very  narrow,  the  surface 
of  the  fluid  approaches  the  nearer  to  that  of  a  spheric  segment  as 
the  diameter  of  the  tube  is  the  smaller;  from  which  it  is  proved 
that  in  various  tubes  of  the  same  matter,  these  segments  ar.e  very 
nearly  similar;  whence  it  follows  that  the  radii  of  their  surfaces 
are  still  more  nearly  proportional  to  the  diameters  of  the 
tubes. 

The  application  of  these  results  gives  the  true  cause  of  the  ascen¬ 
sion  or  depression  of  fluids  in  capillary  tubes,  in  the  inverse  ratio 
of  their  diameters.  If  by  the  axis  of  a  tube  of  glass,  we  conceive 
an  infinitely  narrow  canal,  which  turns  up  a  little  below  the  tube 
till  it  comes  to  the  plane  and  horizontal  surface  of  the  water  of  a 
vessel  in  which  the  lower  extremity  of  the  tube  is  immersed;  the 
action  of  the  water  of  the  tube  upon  this  canal  will  be  less,  by 
reason  of  the  concavity  of  its  surface,  than  the  action  of  the  water 
in  the  vessel  upon  the  same  canal;  the  fluid  must  therefore  rise  in 
the  tube,  to  compensate  for  this  difference ;  and  as  this  is,  by  what 
has  preceded,  in  the  inverse  ratio  of  the  diameter  of  the  tube,  the 
elevation  of  the  fluid  above  its  level  must  follow  the  same  ratio. 

If  the  fluid  be  mercury,  its  surface  in  the  interior  of  a  glass 
capillary  tube  is  convex ;  its  action  upon  the  canal  is  therefore 
stronger  than  that  of  the  mercury  in  the  vessel,  and  the  fluid  must 
sink  in  the  tube  in  proportion  to  that  difference,  and  consequently 
in  the  inverse  ratio  of  the  diameter  of  the  tube. 

Thus  the  attraction  of  capillary  tubes  has  no  other  influence  on 
the  elevation  or  depression  of  the  fluids  which  they  contain,  than 
in  determining  the  inclination  of  the  first  planes  constituting  that 
part  of  the  upper  surface  of  the  interior  fluid  which  is  extremely 
near  the  sides  of  the  tube;  an  inclination  on  which  depend  the 
Concavity  or  the  convexity  of  that  surface  and  the  magnitude  of 
its  radius.  If  by  the  effect  of  the  friction  of  the  fluid  against  the 
sides  of  the  tube  the  curvature  becomes  either  augmented  or  di¬ 
minished,  the  capillary  effect  will  be  augmented  or  diminished  in 
the  same  proportion. 

Clairaut  has  made  this  singular  remark,  viz.  that  if  the  law  of 
attraction  of  the  matter  constituting  the  tube  differs  not  more  than 
by  its  intensity  from  the  law  of  the  attraction  of  the  fluid  upon 
itself;  the  fluid  rises  above  the  level  of  the  fluid  in  the  basin  so 
long  as  the  intensity  of  the  first  of  these  attractions  surpasses  the 
half  of  the  intensity  of  the  second.  If  it  is  exactly  the  half,  the 
surface  of  the  fluid  in  the  tube  will  be  horizontal,  but  will  not  be 
elevated  above  the  level.  If  these  two  intensities  are  equal,  the 
surface  of  the  fluid  in  the  tube  will  be  concave  and  hemispherical, 
and  the  fluid  will  be  elevated.  If  the  intensity  of  the  attraction 
of  the  tube  is  nothing  or  insensible,  the  surface  of  the  contained 
fluid  will  be  convex  and  hemispherical,  while  the  fluid  will  be 
depressed  below  the  level.  Between  these  two  limits  the  surface 
of  the  fluid  will  be  that  of  ji  spheric  segment,  and  it  will  be  con- 
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cave  or  convex  according  as  the  intensity  of  the  attraction  of  the 
matter  of  the  tube  upon  the  fluid,  is  greater  or  less  than  the  half 
of  that  of  the  attraction  of  the  fluid  upon  itself. 

If  the  intensity  of  the  attraction  of  the  tube  upon  the  fluid 
surpasses  that  of  the  attraction  of  the  moleculse  of  the  fluid  to¬ 
wards  one  another,  it  then  appears  probable  that  the  fluid  attaches 
itself  to  the  tube,  and  forms  an  interior  tube,  which  alone  elevates 
the  rest  of  the  fluid,  whose  surface  will  be  concave  and  that  of  a 
hemisphere.  M.  Laplace  presumes  that  this  is  the  case  with 
water  in  a  glass  tube. 

After  having  considered  fluids  terminated  at  top  by  spheric  sur¬ 
faces,  this  philosopher  considers  those  which  are  terminated  by 
cylindric  surfaces.  Such  is  the  case  of  a  fluid  contained  between 
two  parallel  planes  very  near  to  one  another,  and  having  their 
lower  extremities  immersed  in  a  vessel  of  the  same  fluid.  He 
finds  by  his  analysis  that  the  fluid  must  rise  or  fall  according  as 
the  upper  cylindric  surface  is  concave  or  convex,  and  that  the  ele¬ 
vation  or  depression  still  conforms  to  the  inverse  ratio  of  the  mu¬ 
tual  distance  of  the  pknes.  He  finds,  moreover,  that  the  eleva¬ 
tion  or  the  depression  is  equal  to  that  which  obtains  in  a  cylindric 
tube  of  which  this  distance  is  the  interior  radius.  This  result  of 
the  analysis  is  confirmed  by  a  series  of  experiments  made  by  M, 
Haiiy,  at  Laplace’s  request.  Afterwards,  in  revising  what  he  had 
written  on  the  capillary  action,  M.  Laplace  found  that  these  ex¬ 
periments  had  been  made  with  much  care,  before  the  Royal  Sor 
ciety  of  London,  and  under  the  eyes  of  Newton,  and  that  their  re¬ 
sults  are  exactly  conformable  to  the  analysis.  To  be  convinced 
of  tflis  read  a  passage  in  his  Optics,  “  an  admirable  work,  in 
which  his  profound  genius  has  cast,  beforehand,  upon  his  age,  a 
great  number  of  original  views,  which  the  modern  chemistry  has 
confirmed.”  See  Quest.  31,  pa.  3 66,  3(5 7,  of  the  English  edition. 

The  capillary  phenomena  of  inclined  planes  and  of  conical  and 
prismatic  tubes,  are  so  many  corollaries  of  M.  Laplace’s  analysis. 
Thus  it  is  observed  that  a  small  column  of  water  in  a  conical  tube 
open  at  both  extremities,  and  placed  horizontally,  is  carried  tor 
wards  the  summit  of  the  tube;  and  it  is  manifest,  from  what  has 
preceded,  that  this  ought  to  be.  In  fact,  the  surface  of  the  fluid 
column  is  concave  at  its  two  extremities ;  but  the  radius  pf  thp 
surface  towards  the  summit  is  smaller  than  of  that  towards  the 
base  ;  the  action  of  the  fluid  upon  its  own  moleculae  is  therefore 
less  on  the  side  of  the  summit,  and  consequently  the  column 
must  tend  towards  that  side.  But  if  the  fluid  column  be  mercury, 
then  its  surfaces  are  convex,  and  still  its  radius  is  less  towards  the 
summit  of  the  cone  than  towards  the  base)  whence,  by  reason  of 
its  convexity,  the  action  of  the  fluid  upon  itself  is  greater  towards 
the  summit,  and  the  column  must  move  towards  the  base  of  the 
tube. 

We  may  balance  this  action  by  the  proper  weighs  of  the  coluinn. 
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and  lold  it  suspended  in  equilibrium,  by  inclining  the  axis  of  the 
tube  to  the  horizon.  A  very  simple  calculus  shews  that  if  the 
length  of  the  column  is  very  small,  the  sine  of  the  inclination  of 
the  axis  will  then  be  nearly  in  the  inverse  ratio  of  the  square  of  the 
distance  from  the  middle  of  the  column  to  the  vertex  of  the  cone: 
the  same  has  place  likewise,  if,  instead  of  moving  a  drop  of  fluid 
in  a  conical  tube,  we  cause  it  to  move  between  two  planes  which 
form  with  one  another  a  very  small  angle.'  These  results  are 
strictly  conformable  to  experiments,  as  may  beseen  in  Newton's 
Optics,  before  referred  to. 

The  calculus  shews  moreover  that  the  sine  of  inclination  of  the 
cone’s  axis  is  then  very  nearly  equal  to  a  fraction,  whose  denomi¬ 
nation  is  the  distance  from  the  middle  of  the  drop  to  the  summit 
of  the  cone,  and  denominator  the  altitude 'to  which  the  fluid 
would  be  elevated  in  a  cylindrical  tube  whose  diameter  is  equal  to 
that  of  the  cone  at  the  middle  of  the  column.  If  two  planes 
v/hich  contain  a  drop  of  the  same  fluid,  form  between  them  an 
angle  double  of  that  formed  by  the  axis  of  the  cone  and  its  sides  5 
the  inclination  to  the  horizon  of  the  line  which  bisects  the  angle 
formed  by  the  planes,  must  only  be  half  of  that  of  the  cone’s  axis, 
So  that  the  drop  may  rest  in  equilibrium. 

Laplace’s  theory  furnishes  likewise  the  explication  and  the  mea¬ 
sure  of  a  singular  phenomenon  presented  by  experience.  Let  the 
fluid  rise  or  fall  between  two  vertical  and  parallel  planes  immersed 
in  the  fluid  by  their  lower  extremities  3  these  planes  tend  to  draw 
nearer  one  another.  The  analysis  shews  that  if  the  fluid  rises, 
each  plane  experiences  a  pressure  from  'without  equal  to  that  of  a 
column  of  the  same  fluid,  whose  height  is  half  the  sum  of  the  ele¬ 
vations  above  the  level  of  the  points  of  contact  of  the  interior 
and  exterior  surfaces  of  the  fluid  with  the  plane,  and  whose  base 
is  the  part  of  the  plane  comprised  between  the  two  horizontal  lines 
drawn  through  these  points.  If  the  fluid  falls  between  the  planes, 
each  of  them  will  experience  from  within  a  pressure  measured  by 
that  of  a  column  of  equal  base,  and  altitude  half  the  sum  of  the 
depressions  below  the  level  in  the  vessel. 

.  - -  * 

Observations. ~\Ve  present  our  readers  with  as  copious  an  account 
as  onr  limits  will  permit,  of  this  interesting  paper  5  as  we  conceive 
that,  in  conjunction  with  Dr.  T.  Young’s  paper  on  the  cohesion 
of  fluids,  published  not  long  ago  in  the  Philosophical  Transactions, 
it  will  furnish  more  hints  towards  a  complete  theory  of  capillary 
attraction,  than  all  the  essays  which  have  yet  been  published  on 
the  subject,  not  excepting  that  of  M.  Clairaut  in  his  excellent 
work  on  the  figure  of  the  earth. 
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On  the  horizontal  Moon.  By  Dr.  Okely.  In  a  Letter  from  Mr. 

H.  Steinhauer — Phil.  Jour .  No.  53. 

One  of  the  most  remarkable  optical  illusions  is  that  in  con¬ 
sequence  of  which  we  suppose  the  sun  and  moon  when  in  or  near 
the  horizon  to  be  larger  in  diameter,  than  when  they  are  seen  in 
any  more  elevated  part  of  the  heavens.  Dr.  Okely  seeks  for  the 
source  of  this  illusion  in  the  apparent  flatness  of  the  sky  ;  but  he 
conceives  that  he  differs  from  all  others  in  his  manner  of  con¬ 
necting  one  appearance  with  the  other.  He  first  endeavours  to 
shew  that  the  flattened  concavity  of  the  apparent  heavens  is  not 
an  illusion,  but  a  reality  j  that  is,  that  a  horizontal  point  of  the 
sky  is  really  farther  from  an  observer  than  a  point  in  the  zenith. 
To  establish  this  Dr.  Okely  affirms  that  the  blue  concave  super¬ 
ficies  called  the  sky  is  something  real  and  material,  otherwise  it 
would  not  appear  coloured;  and  then  adduces  reasons  for  believ¬ 
ing  that  the  sky  cannot  be  placed  beyond  the  atmosphere  of  our 
earth.  The  smallest  parts  of  bodies  that  are  coloured  being  blue, 
it  is  concluded  that  the  sky  is  either  the  atmosphere  itself,  or  the 
smallest  and  most  elevated  vapours  ascending  in  it,  or  both 
together.  Since  the  heavenly  bodies  shine  through  it,  it  cannot  be 
opake ;  and  being  itself  of  a  blue  colour,  it  cannot  be  per¬ 
fectly  transparent.  Dr.  Okely  does  not  attempt  to  ascertain 
the  height  of  the  atmosphere,  but  takes  it  for  granted  that  the 
distance  of  its  farthest  points  from  the  centre  ot  the  earth  has  a 
finite  ratio  to  the  earth’s  radius ;  and  that  this  ratio  is  probably 
less  than  2:1.  Hence,  if  the  blue  heavens  which  surround  the 
earth  and  are  concentric  with  it,  have  a  semi-diameter  not  double 
that  of  the  earth,  it  follows  that  their  horizontal  points,  as  viewed 
from  any  part  of  the  earth’s  surface,  must  be  farther  trom  us  than 
any  that  are  nearer  the  zenith.  This  may  be  easily  conceived  by 
drawing  two  concentric  circles,  the  inner  to  represent  a  section 
of  the  earth,  the  outer  to  shew  the  extent  of  the  atmosphere,  and 
then  drawing  a  tangent  to  the  inner  circle  to  represent  the 
horizontal  plane :  for  then,  the  horizontal  distance  will  be  exhibit¬ 
ed  by  the  semi-chord  of  the  smaller  arc  cut  from  the  large  circle, 
and  the  vertical  distance  by  the  versed  sine  of  the  same  arc.  The 
remainder  of  Dr.  Okely’s  explanation  is  conducted  upon  the  sam,e 
principles  as  were  adopted  by  Dr.  Smith  ;  being  first  started,  ,\ye 
believe,  by  Hobbes,  in  his  treatise  de  Hom%ne}  cap.  3,  pa.  If 

Observations. — Dr.  Okely  has  npt,  in  our  opinion,  given  a  very 
explicit  account  of  the  hypothesis  he  adopts.  'His  meaning  how¬ 
ever  is,  that  the  apparent  heavens  coincide  with  a  part  of  the 
curve  surface  which  terminate^  that  portion  of  the  atmosphere  in 


On  the  horizontal  Moon,  143' 

which  the  air  is  not  too  much  rarefied  to  lose  its  effect  of  reflect¬ 
ing  and  refracting  the  rays  of  light  ;  that  the  different  particles  of 
which  this  terminating  curve  is  constituted  reflect  in  preference 
the  blue  rays  of  the  solar  light ;  and  that  these  rays  transmitted  to 
our  eyes,  form  the  image  of  a  sky  of  that  colour,  a  sky  which 
Ihrms  not  a  concave  hemisphere,  but  a  segment  of  a  sphere  much 
less  than  its  half.  Now,  our  objection  to  this  explication  of  the 
flattened  sky,  and  the  phenomenon  of  the  horizontal  moon  as  de¬ 
pending  upon  it,  is,  that  it  does  not  correspond  with  observations. 
Taking  those  observations,  of  Dr.  Smith,  and  of  Mr.  Robins,  which, 
are  most  favourable  to  Dr.  Okely’s  hypothesis,  we  shall  find  that 
the  horizontal  distance  of  the  apparent  heavens  is  at  most  4 
times  the  zenith  distance  ;  whence  it  may  be  shewn  by  a  com¬ 
putation  that  may  be  made  by  any  one  acquainted  with  the  prin¬ 
ciples  of  the  elementary  geometry,  that  the  altitude  of  the  heavens, 
or  of  the  sky,  as  explained  above,  is.  about  500  miles.  But  this  is 
quite  inconsistent  with  the  statement  of  Kepler,  De  la  Hire,  and 
others,  who  affirm  that  at  the  height  of  50  miles  only  the  atmo¬ 
sphere  is  so  rare  (about  20,000  times  the  rarity  of  the  air  at  the 
earth’s  surface)  as  to  have  no  sensible  effect  upon  the  rays  of  light. 
And  much  more  is  it  inconsistent  with  the  opinion  of  Mr.  Harris, 
who  (in  his  Optics,  pa.  1 67)  shews  that  upon  a  very  favourable 
supposition,  the  apparent  distance  of  the  muon  in  the  heavens  will 
be  about  115  yards;  and  that  in  general  the  moon’s  apparent  dis-* 
tanee  is  less  than  100  yards,  and  sometimes  not  above  50.  It 
might  farther  be  objected,  that  Dr.  Okely’s  explication  depends 
upon  gratuitous  assumption  of  the  true  cause  of  the  blueness  cff 
the  sky  j  a  point  respecting  which  the  chief  writers  on  colours,  as 
Newton,  Le  Cat,  Bouguer,  Prieur,  &rc.  are'  by  no  means  agreed. 

Dr.  Okely,  there  can  be  no  doubt,  supposes  that  he  is  the  first- 
who  has  attempted  to  explain  the  phenomenon  of  the  horizontal 
moon  by  the  hypothesis  that  the  blue  sky  terminates  that  part  of 
the  atmosphere  which  can  change  the  progress  of  the  rays  of 
light ;  but  in  this  respect  he  is  under  a  mistake.  The  celebrated 
Hauy,  in  his  Trait e  elementaire  de  Physique,  tom.  ii .  pa.  303,  has1 
recourse  to  the  same  supposition,  but  not  to  that  solely  :  for,  see¬ 
ing  that  it  is,  of  itself,  inadequate  to  the  correct  explanation  of 
the  phenomenon,  he  supposes  moreover  that  the  objects  which 
are  interposed  between  us  and  the  moon,  when  that  luminary  is 
near  the  horizon,  contribute  still  more  to  augment  its  apparent 
distance  with  respect  to  the  spectator,  and  to  diminish  the  curva¬ 
ture  which  we  attribute  to  that  part  of  the  vaulted  sky.  Indeed 
M,  Hauy  ascribes  his  explication,  at  least  in  the  chief  part,  to 
Mallebranche-,  in  his  Recherche  de  la  Verite ;  but  we  suspect  that 
the  account  of  that  celebrated  metaphysician  differs  from  Dr. 
Okely’s  in  some  important  particulars.  After  all,  we  look  upon 
the  phenomenon  of  the  horizontal  moon  to  be  one  which  has  not 
yet  been  satisfactorily  accounted  for,  except,  perhaps,  by  Dr. 
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Berkeley.  The  student  who  wishes  to  acquaint  himself  with  the 
principal  opinions,  may  consult  Bishop  Berkeley  VNew  Theory  of 
Vision,  arts.  6/ — 78 j  Robins’s  Tracts,  voh  ii.  pp.  2 35 — 249; 
and  Hutton’s  Mathematical  Dictionary,  art.  Apparent  Magni¬ 
tude. 


Abridgment  of  certain  Papers  ivritten  on  the  apparent  Magnitude  of 
the  horizontal  Moon,  and  published  at  sundry  Times.  To  which 
are  added  new  Experiments  to  prove  the  Truth  of  the  Author  s 
Theory,  and  to  exhibit  a  clear  Representation  of  the  Phenomenon 
on  optical  Principles.  By  Ez.  Walker,  Esq. — Phil.  Mag. 
No.  95. 


Mr.  Walker  commence*  his  paper  on  this  interesting  topic, 
by  some  remarks  on  preceding  hypotheses,  delivered  in  a  flippant 
style  but  ill  comporting  with  the  dignity  of  candid  philosophical 
discussion.  “  When  men,”  says  he,  in  former  ages  began  to 
reason  on  this  phenomenon,  they  imagined  that  the  angle  sub¬ 
tended  by  the  moon  was  really  increased  by  a  refraction  of  her 
rays,  in  passing  through  the  vapours  contained  in  the  air  near  the 
earth’s  surface.  But  as  soon  as  it  became  known  that  she  subtend¬ 
ed  the  least  angle  at  the  eye,  when  her  apparent  magnitude  was 
greatest,  philosophers  said  that  the  age  was  imposed  upon,  by  the 
long  series  of  objects  interposed  between  the  eye  and  the  ex¬ 
tremity  of  the  sensible  horizon.  And  after  it  was  discovered  that 
the  same  phenomenon  was  observed  at  sea  where  no  land  objects 
could  be  seen,  they  blamed  the  clouds  for  deceiving  them  ;  and 
when  the  clouds  flew  away,  the  spirit  of  inquiry  flew  after  them, 
to  seek  for  information  in  the  apparent  concavity  of  the  skyV* 

The  hypothesis  of  Mr.  Walker  is  founded  upon  the  well-known 
truth,  that,  the  dimensions  of  the  pupil  of  the  eye  alter  by  the 
stimulus  of  light  5  in  aid  of  which  he  calls  in  another  principle, 
to  which  he  attempts  a  demonstration,  namely,  that  the  picture  of 
the  moon  upon  the  eye  is  not  permanent,  bvit  varies  as  the  dimen¬ 
sions  of  the  pupil  vary.  Hence,  he  says,  the  cause  of  that  varia¬ 
tion  which  obtains  in  the  apparent  magnitude  of  an  object,  is  no 
longer  a  matter  of  mere  opinion  ;  for  it  is  an  established  law  in 
dioptrics,  that  the  image  in  the  focus  of  a  convex  lens  increases 
with  the  aperture  of  the  glass,  and  consequently  the  picture  of 
the  moon  in  the  focus  of  the  crystalline  lens  of  the  eye  increases 
as  the  pupil  is  enlarged. 

This  theory  is  illustrated  by  two  experiments,  one  of  which 
shall  be  presented  to  the  reader.  Mr.  Walker  had  r.  frame  made 
to  contain  seven  convex  lenses  fixed  in  the  arch  of  a  semieircle. 
They  were  all  of  the  same  focal  distance,  but  not  of  the  same 
aperture.  The  two  largest  apertures  measured  each  1.2  inches; 
these  were  to  represent  the  pupil  of  the  eya  when  viewing  the 
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mpon  at  her  rising  or  setting  :  the  two  next  to  these  had  each  an 
aperture  of  0.6  inches  ;  the  other  two  were  still  less ;  and  the 
single  lens  at  the  top  of  the  curve  had  the  least  aperture,  to  re¬ 
present  the  pupil  when  the  eye  is  exposed  to  the  moon  on  the 
meridian.  This  instrument  being  fixed  in  a  vertical  position  with 
a  lighted  candle  before  it,  and  a  white  screen  behind  it,  brought 
to  a  certain  distance  within  the  focus  of  the  glasses,  the  spectrums 
upon  the  screen  appeared  in  the  same  ratio  to  each  other  as  the 
glasses  that  formed  them,  and  represented  with  much  apparent 
accuracy  the  magnitude  of  the  moon  at  the  respective  elevations. 

Observations. — It  will  be  seen  that  although  Mr.  Walker’s 
hypothesis  is  supported  by  the  authority  of  mathematical  demon¬ 
stration,  it  may,  notwithstanding,  be  inadmissible,  since  there  is 
a  principle  assumed  in  the  demonstraion  which  is  not  completely 
established.  Is  Mr.  Walker  certain  that  the  figure  of  the  crystal¬ 
line,  its  position  in  the  eye,  the  distance  from  the  pupil  to  the 
retina  at  the  back  of  the  eye,  or,  In  other  words,  the  general  di¬ 
mensions  and  conformation  of  the  eye,  continue  unchanged  while 
the  magnitude  of  the  pupil  varies  ?  If  he  be,  he  has  attained  con¬ 
viction  on  a  point  respecting  which  Harris,  Wood,  Porterfield, 
and  others  of  our  best  writers  on  vision,  have  still  many  doubts. 
Yet  unless  this  be  a  decided  point,  we  conceive  the  whole  of  Mr. 
Walker’s  demonstration  nugatory. 

It  is,  however,  probable  that  Mr.  W.  has,  in  this  paper,  sug¬ 
gested  one  great  source  of  the  illusion ;  but  even  if  this  be  the 
case,  it  is  not  so  much  an  explanation  of  the  phenomenon  as  an 
elucidation  of  the  former  explanation  of  it,  given  by  the  acute 
Berkeley.  This  explanation,  as  it  does  not  appear  much  known, 
it  may  perhaps  be  acceptable  to  describe  briefly  in  the  author's 
own  words  :  “  The  particles  which  compose  our  atmosphere,  in¬ 
tercept  the  rays  of  light  proceeding  from  any  object  to  the  eye ; 
and  by  how  much  the  greater  is  the  portion  of  the  atmosphere 
interjacent  between  the  object  and  the  eye,  by  so  much  the  more 
are  the  rays  intercepted  ;  and  by  consequence  the  appearance  of 
the  object  rendered  more  faint,  every  object  appearing  more  vi¬ 
gorous  or  more  faint  in  proportion  as  it  sendeth  more  or  fewer 
rays  into  the  eye.  Now,  between  the  eye  and  the  moon,  when 
situated  in  the  horizon,  there  lies  a  far  greater  quantity  of  atmo¬ 
sphere,  than  there  does  when  the  moon  is  in  the  meridian. 
Whence  it  comes  to  pass  that  the  appearance  of  the  horizontal 
moon  is  fainter,  and  therefore  it  should  be  thought  bigger  in  that 
situation,  than  in  the  meridian  or  in  any  other  elevation  above  the 
horizon.”  See  art.  68  of  Dr.  Berkeley’s  Essay,  cited  in  our  ob¬ 
servations  on  Dr.  Okely’s  theory. 
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On  the  Mammoth ,  or  American  Elephant,  by  which  it  is  proved 
to  have  been  an  herbivorous  Animal.  In  a  Letter  from  the  Right 
Rev.  Bishop  Madison. — Philadelphia  Med.  a?ul  Phys.  Journal , 
vol.  ii. 

It  is  now  no  longer  a  question  whether  the  mammoth  was  an 
herbivorous  or  a  carnivorous  animal.  Human  industry  has  re¬ 
vealed  a  secret,  which  the.  bosom  of  the  earth  had,  in  vain,  at¬ 
tempted  to  conceal.  In  digging  a  well  near  a  salt-lick,  in  Wythe 
County,  Virginia,  after  penetrating  about  five  feet  and  a  half  from 
the  surface,  the  labourers  struck  upon  the  stomach  of  a  mam¬ 
moth.  The  contents  were  in  a  state  of  perfect  preservation,  con¬ 
sisting  of  half-masticated  reeds,  twigs,  and  grass,  or  leaves.  There 
could  be  no  deception;  the  substances  were  designated  by  ob¬ 
vious  characters  which  could  not  be  mistaken,  and  of  which  every 
one  could  judge  ;  besides,  the  bones  of  the  animal  lay  around,  and 
added  a  certain  confirmation.  The  whole  rested  upon  a  lime¬ 
stone  rock.  Dr.  Madison  had  not,  at  the  time  of  sending  his  com¬ 
munication  to  Dr.  Barton,  seen  any  parts  of  this  mammoth;  for 
he  was  so  well  satisfied  with  the  narration  of  gentlemen  who  had 
seen  them,  and  upon  whose  veracity,  as  well  as  accuracy,  he  could 
rely,  that  he  thought  the  journey  unnecessary ;  especially  as  he 
took  measures  to  ensure  the  transmission  of  a  sufficient  quantity 
of  the  contents  of  the  stomach,  together  with  all  the  bones,  to 
Williamsburgh. 

Hr.  Madison’s  letter,  which  is  dated  October  6th,  1805,  con¬ 
cludes  with  some  remarks  on  the  preservation  of  these  and  simi¬ 
lar  bodies  ;  but  does  not  pretend  to  decide  whether  it  is  the  effect 
of  marine  salt,  or  of  a  petrification  spoken  of  by  Blumenbach,  and 
which  he  calls  sirnplement  calcines. 

In  a  note  by  the  Editor,  some  arguments  are  suggested  in  fa-, 
vour  of  the  long  preservation  of  vegetable  matters,  from  an  ex¬ 
tract  from  the  “  Natural  History  of  Ireland,”  by  Dr.  Boate,  Dr. 
Molyneux,  and  others.  The  fact  stated  by  Dr.  Madison  needs 
not,  in  our  opinion,  any  confirmation  frojDf  arguments. 

7 


A  simple  and  accurate  Mode  of  constructing  Gasometers  for  Purposes 
where  uniform  Pressure  is  essential,  by  the  Application  of  the 
hydrostatic  Regulator.  By  Joseph  Steevens,  Esq. — Phil. 
Mag.  No.  Q4.  , 

This  gasometer  is  constructed  on  the  principle  of  the  hy¬ 
drostatic  regulator,  invented  by  Mr.  Steevens,  and  described  in 
the  20th  volume  of  the  Philosophical  Magazine.  As  it  does  not 
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appear  easy  to  give  a  perspicuous  account  of  this  contrivance  with¬ 
out  an  engraving,  we  choose  rather  to  refer  to  the  work  in  which 
is  the  original  account,  than  to  lay  before  our  readers  an  obscure 
abridgment.  It  may  not,  however,  be  improper  to  mention  that 
from  the  facility  with  which  the  pressure  in  this  gasometer  may  be 
varied,  it  will  be  found  a  useful  instrument  in  ail  cases  where  the 
blowpipe  is  used:  it  will  also  be  found  of  utility  in  the  filling  of 
vessels  for  a  variety  of  purposes  in  pneumatic  chemistry  ;  in  play¬ 
ing  jets  of  flame,  and  in  illustrating  the  parabolic  theory  of  pro¬ 
jectiles. 


Investigation  of  the  Temperature  at  which  Water  is  of  the  greatest 
Density ,  from  the  Experiments  of  Dr.  Hope  on  the  Contraction  of 
Water  by  Heat  at  tow  Temperatures .  By  Mr.  John  Dalton. — * 
Phil.  Jour.  No.  54. 

More  than  twelve  months  ago  Mr.  Dalton  stated  certain  facts 
which  led  him  to  disbelieve  the  common  opinion  that  water  is 
densest  at  40°  of  Fahrenheit,  and  inclined  him  to  think  it  was  at 
32°.  Since  then  he  has  been  able  to  demonstrate,  at  least,  to  his 
own  satisfaction,  that  the  temperature  at  which  water  is  of  greatest 
density  is  at  or  near  36°.  The  object  of  Mr.  Dalton’s  present 
communication  is  to  shew  that  the  results  of  Dr.  Hope’s  experi¬ 
ments  are  explicable  on  the  supposition  of  water  being  densest  at 
3 6°,  but  on  no  other.  M.  Deluc  was  the  first  to  observe  that 
the  expansion  of  water,  on  each  side  the  temperature  of  greatest 
density,  is  the  same  quantity  for  the  same  number  of  degrees, 
whether  of  increase  or  diminution  of  temperature.  Mr.  Dalton 
has  lately  examined  this  fact  with  greater  attention  than  formerly, 
and  finds  that  it  is  accurate,  except  that  the  expansion  for  degrees 
below  the  stationary  point  is  always  somewhat  more  than  for  a 
corresponding  number  of  degrees  above  the  said  point. 

Mr.  Dalton  and  Dr.  Hope  concur  in  opinion  that  water  may  in 
certain  circumstances  continue  fluid  below  its  freezing  point,  even 
as  far  as  25°.  Mr.  D.  then  quotes  an  experiment  of  Dr.  Hope’s, 
from  which  he  infers  that  water  descends  as  it  acquires  heat,  until 
the  temperature  rather  exceeds  36°:  after  which  the  heated  water 
ascends  3  but  that  the  circumstances  do  not  agree  with  the  supposition 
of  the  maximum  density  being  at  39°  or  40 3  of  Fahrenheit. 

Observations. — The  remarks  which  we  made  on  Dr.  Hope’s 
paper  on  the  same  subject,  in  oar  4th  Number,  seem  rather  appli¬ 
cable  in  the  present  case.  Experiments  cannot  surely  be  all  con¬ 
ducted  with  the  requisite  cautions,  if  they  lead  gentlemen  to  de¬ 
duce  such  different  conclusions  from  them,  when  pursuing  them 
at  different  times,  or  viewed  in  rather  different  lights.  We  would 
not  wish  the  philosophers  of  the  present  day  to  lock  up  the  re¬ 
sults  of  their  investigations  and  experiments'  in  their  escrutoires  $ 
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biit  we  would  ardently  lecommend  them,  to  repeat  their  in¬ 
quiries,  to  try  their  experiments  under  great  variety  of  circum¬ 
stances,  to  watch  sedulously  the  effect  of  every  modification  of 
those  circumstances,  to  make  slow  and  circumspect  deductions 
from  the  whole,  and  then  to  lay  before  the  world  a  methodical 
detail  of  all  they  have  accomplished,  as  well  as  the  path  they  have 
pursued  ;  instead  of  offering  to  notice  separately,  as  they  arise, 
every  isolated  fact,  and  every  individual  experiment.  While  we 
are  very  ready  to  yield  the  testimony  of  respect  to  the  talents  and 
diligence  of  Mr.  Dalton  and  many  other  philosophers  of  these 
times,  we  would  venture  to  remind  them  of  the  grand  maxims 
which  enabled  Bacon  and  Galileo  to  cast  off  the  shackles  of  the 
Aristotelians;  and  even  to  observe  that,  had  the  illustrious  New¬ 
ton  published  the  results  of  his  experiments  and  researches  in 
optics  and  physical  astronomy,  by  scraps  at  the  end  of  every  two 
or  three  months,  leaving  them  to  others  to  systematize  and  ar¬ 
range,  it  is  highly  probable  that  his  name,  instead  ot  being  now 
pronounced  with  reverence,  would  long  ago  have  sunk  into  ob¬ 
scurity. 

Since  these  remarks  were  written  we  have  perused  another 
commun'cation  from  Mr.  Dalton,  in  No.  56  of  the  Phil.  Jour . 
in  which  he  attempts  to  shew  how  the  farther  consideration  of 
Dr.  Hope’s  experiments  confirms  his  opinion  of  the  maximum 
density  being  at  the  temperature  of  36°  on  Fahrenheit’s  scale. 


On  Fairy  Rings.  By  A.  T. — Phil.  Jour.  No.  54. 


This  writer  has  generally  observed  that  fairy  rings  are  most 
prevalent,  in  light  sandy  soils,  particularly  among  rabbit-burrows; 
and  that  the  rings  were  composed  of  a  double  circle,  or  rather  a 
little  circular  path,  the  middle  of  which  appeared  to  be  trodden, 
and  the  edges  grown  up,  and  more  vigorous  than  any  of  the  sur¬ 
rounding  grass.  He  remarked  carefully  one  of  these  rings  last 
summer:  it  was  perfectly  circular,  and  about  10  feet  in  diameter; 
it  was  situated  at  the  edge  of  a  copse,  and  in  a  vicinity  where  there 
are  abundance  of  both  hares  and  rabbits  ;  but  what  appeared  most 
singular,  was  its  being  intersected  exactly  through  the  middle  by 
a  well-frequented  foot-path. 


Account  of  a  simple  and  cheap  portable  Barometer,  with  Instructions 
to  enable  a  single  Observer  to  determine  Heights  by  that  Instru* 
ment  with  considerable  Facility  and  Precision.  By  Sir  H.  C. 

Englefield,  Bart.  M.  P.  F.  R.  S.  &c. — Phil,  Jour.  No.  55. 

Although  the  mensuration  of  heights  by  the  barometer  gnd 
thermometer  has  been  reduced  to  accurate,  and  tolerably  com- 


Account  of  a  simple  and  cheap  portable  Barometer. 

modious,  scientific  rules,  more  than  thirty  years  ago,  yet  this 
method  has  not  during  that  interval  been  practised  by  any  means 
so  often  as  might  be  wished.  The  chief  causes  of  this  seem  to  be, 
that  the  instruments  are  costly,  liable  to  be  deranged,  the  obser¬ 
vations  requiring  time  and  care,  and  the  supposition  that  two  ob¬ 
servers  with  separate  instruments  were  necessary.  Hence  it  has 
happened  that  the  elevations  and  depressions  of  the  earth’s  surface, 
though  of  high  utility  and  interest  in  topographical  researches,  are 
seldom  accurately  noted  by  travellers. 

The  ingenious  and  public-spirited  Baronet,  with  a  view  to  re¬ 
move  the  chief  impediments  to  frequent  observation  has  simplified, 
the  instrument,  shewn  that  one  observer  may  obtain  valuable  re¬ 
sults,  and  has  furnished  a  table  to  facilitate  the  computation.  His 
barometer  is  an  improvement  upon  that  by  Dr.  Hugh  Hamilton, 
described  in  the  5th  vol.  of  the  Transactions  of  the  Irish  Aca¬ 
demy  ;  and  is  light,  firm,  and  susceptible  of  great  ease  in  the  ap¬ 
plication. 

The  barometer  tube  is  about  33 j  inches  in  length  j  its  bore 
one  tenth  of  an  inch  in  diameter,  and  the  external  diameter  three 
tenths  of  an  inch.  The  cistern  is  of  box,  perfectly  cylindrical,  an 
inch  in  its  internal  diameter,  and  an  inch  in  depth.  A  short  stem 
projects  from  its  top  (when  in  the  position  for  observations),  to 
give  a  firmer  hold  to  the  tube.  This  stem  has  a  perforation  suf¬ 
ficiently  large  to  admit  the  tube,  which  is  glued  to  it  in  the  usual 
way.  The  tube  reaches  to  the  middle  of  the  depth  of  the  cylinder, 
the  bottom  of  which  is  closed  by  a  screw-cap  and  leather.  This 
tube  being  filled  and  boiled  in  the  common  way,  and  the  instru¬ 
ment  held  inverted  in  a  perpendicular  position,  mercury  is  poured 
into  the  cistern  till  it  is  filled  within  a  fifth  of  an  inch  of  the  top  ; 
then  the  lid  is  firmly  screwed  on,  and  secured  from  being  opened 
by  a  small  screw  passing  through  its  side.  The  end  of  the  tube 
in  the  cistern  can  never  be  uncovered  by  the  mercury  in  any  pos¬ 
sible  position,  and  of  course  no  air  can  ever  enter  it:  and  since 
the  areas  of  the  cistern  and  the  tube  are  as  the  squares  of  the  dia¬ 
meters,  it  may  easily  be  shewn  that  the  mercury  must  fall  18|. 
inches  before  the  cistern  is  quite  full,  a  space  more  than  adequate 
to  the  measure  of  the  highest  mountains  on  the  earth.  When 
this  barometer  is  set  upright  the  atmosphere  acts  upon  it  through 
the  pores  of  the  wood.  The  variations  of  altitude  in  this  instru¬ 
ment,  when  the  dimensions  are  as  above  stated,  will  be  one  ninety- 
first  part  less  than  in  a  barometer  furnished  with  an  apparatus  for 
bringing  the  surface  of  the  mercury  in  the  cistern  to  a  fixed  level : 
this  defect  might  be  remedied  by  a  correspondent  division  of  the 
scale  5  but  it  is  much  more  convenient  to  divide  the  scale  to  real 
inches,  and  make  the  necessary  allowance  in  the  result.  This 
barometer  is  mounted  in  a  mahogany  tube  of  the  size  of  a  walking¬ 
-stick,  and  has  attached  and  detached  thermometers. 

For  the  observation  of  the  height  of  the  mercury,  two  opposite 
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slits  are  cut  in  the  mahogany  tube,  reaching  from  about  32  to  20 
Inches,  for  the  longer  scales,  or  from  32  to  25  for  such  as  are  in¬ 
tended  to  be  used  in  this  country.  The  front  slit  h?s  its  sides 
bevelled ,  and  is  exteriorly  about  |  of  an  inch  wide  ;  having  a  brass 
plate  fixed  on  one  side,  divided  as  usual,  to  inches,  tenths,  and 
twentieths.  On  this  plate  slides  a  nonius  moveable  by  a  small 
knob,  which  reads  off,  as  in  other  barometers,  to  the  500th  of  an 
inchi  to  this  nonius  is  attached  a  small  portion  of  brass  tube, 
which  embraces  the  barometer  tube;  its  lower  edge  being  in  ob¬ 
servation  made  a  tangent  to  the  convex  surface  of  the  mercury, 
as  in  other  well-constructed  barometers,  and  the  very  narrow  slit 
behind  furnishes  sufficient  light  for  observation. 

When  Sir  Henry  proposes  to  make  an  observation,  about  five 
minutes  before  lie  arrives  at  the  place  he  takes  out  the  detached 
thermometer  from  its  place  in  the  end  of  the  mahogany  tube, 
holding  it  by  the  upper  end  at  nearly  arm’s  length  from  his  body, 
and,  if  the  snn  shines,  in  the  shade  of  his  person  ;  it  very  soon 
takes  the  temperature  of  the  air,  and  is  not  sensibly  affected  by 
the  heat  of  the  hand.  The  heat  being  observed  and  written  downy 
the  barometer  is  turned  up,  the  brass  tube  half  turned,  and  the 
instrument  held  between  the  finger  and  thumb  of  the  left  hand 
above  the  slide,  so  as  to  let  it  hang  freely  in  a  vertical  position. 
Since  few  persons,  if  any,  have  sufficient  steadiness  of  hand  to 
prevent  little  vibrations  in  the  mercury  in  this  position;  the  hand 
should  be  either  rested  against  any  fixed  body,  or,  if  no  such  oc¬ 
curs,  by  kneeling  on  one  knee  ;  the  cistern  should  be  let  down  so 
as  to  touch  the  ground,  the  left  hand  holding  the  barometer  in  a 
vertical  position,  which  a  little  practice  will  render  easy.  The 
index  must  then  be  moved  by  the  knobs  till  its  under  surface  is 
tangent  to  the  mercury :  and  a  few  slight  taps  should  be  given  to 
the  tube,  to  ascertain  that  the  mercury  is  fallen  as  low  as  it  can. 
The  height  being  then  read  off  and  registered,  together  with  that 
of  the  attached  thermometer,  the  brass  tube  is  turned  back  so  as 
to  cover  the  slits,  the  instrument  gently  inverted;  and  the  whole  is 
.finished  in  about  two  minutes. 

Sir  Henry  does  not  detail  the  rules  by  which  the  altitude  may 
be  deduced  from  the  observations,  since  these  have  been  given 
by  many  authors.  But  he  furnishes  a  table  which  may  be  en¬ 
graven  on  the  barometer,  that  will  enable  a  traveller  to  compute 
altitudes  with  great  facility,  and  the  results  not  deviating  far  from 
the  truth.  He  remarks  that  observations  with  a  single  barometer 
may  lead  to  tolerably  accurate  results ;  and  states  his  method  of 
proceeding  to  be  this: — At  setting  out  he  takes  the  height  of  the 
mercury,  and  notes  the  time  of  observation.  He  likewise  notes 
the  time  of  the  second  observation,  and  on  returning  to  the  first 
station  observes  again  and  notes  the  time:  if  the  barometer  has 
varied  in  the  interval,  a  simple  proportion  corrects  either  of  the- 
three  observations,  and  reduces  the  height  to  what  would  have 
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Tbeen  observed  had  the  mercury  been  stationary.  This  method, 
however,  supposes  the  mercury  to  have  moved  uniformly  in  the 
interval  between  the  observations,  a  supposition  fairly  admissible 
except  in  very  changeable  weather  :  and  it  is  also  supposed  that  a 
traveller  has  an  opportunity  of  making  a  second  observation  at  the 
spot  he  set  out  from.  Where  this  is  not  the  case,  a  near  approxima¬ 
tion  may  often  be  made  by  observing,  for  example,  at  a  stream  on 
each  side  of  the  hill  to  be  measured.  If  also  he  observes  the 
barometer  repeatedly  in  the  morning  before  he  sets  out,  and  sees 
its  tendency,  and  does  the  same  at  every  halt  during  the  day,  he 
will  have  data  whereon  to  found  a  nearly  accurate  correction. 

Observation . — The  preceding  account  will  shew  the  nature  and 
‘object  of  Sir  H.  C.  Englefield’s  contrivances  and  rules:  the  geolo¬ 
gist,  mineralogist,  military  surveyor,  or  philosophic  traveller  who 
wishes  to  put  them  in  practice,  may  obtatin  farther  useful  inform¬ 
ation  by  consulting  the  Number  of  the  Philosophical  Journal  re¬ 
ferred  to  at  the  head  of  this  article. 
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of  Shades  of  unpolished  Glass ,  Silk ,  & c. ;  with  a  Description  of 

a  new  Lamp.  By  Benjamin  Count  of  Rum  ford. — Phil. 

Jour.  No.  55. 

In  this  paper  the  Count  enters  pretty  copiously  into  many  par¬ 
ticulars  connected  with  the  subject  of  vision,  the  dispersion  of 
light,  the  effects  of  shades,  the  construction  of  lamps,  &c.  Thus, 
he  remarks  that  vision  is  very  distinct,  satisfactory,  and  unfatiguing 
to  the  eye,  although  the  light  from  the  radiant  object  have  dif¬ 
ferent  intensities  :  that  distinctness  depends  much  on  the  simpli¬ 
city  of  the  shadows  of  bodies:  that  the  prejudicial  effects  of  a 
direct  glaring  light  of  lamps  upon  the  eye  may  be  remedied  by  a 
semi-transparent  shade:  that,  although  the  use  of  shades  has  been 
circumscribed  from  a  notion  that  they  darken,  yet  experiment 
shews  that  roughened  glass  does  not  intercept  more  light  than  polish¬ 
ed  glass  ;  the  reason  of  which  is,  that  the  minute  cavities  of  rough 
glass  have  sides  smooth  and  shining.  A  clear  glass  globe,  the 
Count  observes,  when  surrounding  a  lamp,  is  scarcely  seen  ;  while, 
if  the  glass  be  roughened,  it  emits  light  from  every  part :  the  light 
is  thus  softened,  and  very  little  lost  by  internal  reflections.  The 
power  of  a  shade  to  soften  and  disperse  light,  and  that  of  inter¬ 
cepting  light,  are  widely  different  qualities.  Count  Rumford  gives 
instructions  for  ascertaining  the  power  of  dispersing  or  softening 
the  light,  as  well  as  for  illuminating  generally  :  thus  illustrating 
the  use  of  the  photometer,  and  of  another  instrument  which  he 
describes  in  this  paper.  He  shews  that  the  larger  the  shade  the 
less  luminous  it  will  appear  when  looked  at;  and  hence  infers. 
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that  when  small  spherical  shades  of  roughened  glass  emit  too 
dazzling  a  light,  the  natural  remedy  is  to  make  the  shade  larger. 

One  of  the  Count’s  practical  remarks,  though  not  immediately 
connected  with  the^  subject  of  this  paper,  is  too  important  to  be 
omitted.  It  often  happens  in  great  towns  that  a  room  has  no 
other  light  than  what  it  receives  by  windows  which  open  into  a 
small  court,  surrounded  on  all  sides  by  high  buildings :  in  these 
cases  the  room  would  be  more  copiously  and  better  lighted  by 
panes  of  roughened  glass  than  by  transparent  panes.  The  rays 
of  daylight  which  descend  almost  vertically  from  above  into  the 
court  fall  upon  the  panes  at  so  small  an  angle  of  incidence,  that, 
when  the  exterior  surface  of  the  glass  is  polished,  they  are  in 
great  part  thrown  off  by  reflection,  and  do  not  enter  the  room ; 
and  even  those  which,  not  being  reflected,  pass  through  the  pane, 
as  they  fall  directly  upon  the  floor  where  they  are  almost  all  ab¬ 
sorbed,  the  objects  in  the  room  are  very  little  enlightened ;  but 
when  the  pane  is  roughened,  the  asperities  of  the  glass  presenting 
to  the  descending  rays  surfaces  less  inclined,  more  of  the  rays 
enter  the  glass,  and  passing  through  it  afterwards  in  various  direc¬ 
tions,  light  is  diffused  in  all  the  parts  of  the  room.  The  same  ob¬ 
servations  will  apply  to  all  cases  where  a  high  wall  is  opposite  a 
wall  at  a  small  distance. 

The  following  is  a  contracted  description  of  Count  Rumford’s 
lamp,  which  is  destined  to  be  suspended  in  ,the  middle  of  a  room, 
such  as  a  dining-room,  a  drawing-room,  &c.  A  hollow  hoop  of 
tin  painted  white  12.8  English  inches  in  diameter  within,  and  l6 
inches  in  diameter  without,  and  .8  of  an  inch  deep,  suspended 
horizontally,  serves  as  a  reservoir  for  the  oil.  In  the  centre  of 
this  circular  reservoir  there  are  three  cylinders  or  beaks,  which 
enclose  three  circular  wicks  of  the  usual  form  and  size.  These- 
three  vertical  cylinders  which  touch  each  other,  are  soldered 
together,  and  connected  with  the  reservoir  by  means  of  three  ob¬ 
lique  tubes  of  an  inch  square,  through  which  the  oil  flows  to 
the  wicks  from  the  reservoirs.  In  order  to  catch  the  oil  which 
Occasionally  drops  from  these  three  cylinders,  there  is  a  tin  cup  of 
4\  inches  in  diameter  above  at  its  opening,  and  1  inch  deep  in  the 
middle,  which  is  placed  |  of  an  inch  below  the  lower  ends  of  the 
three  cylinders.  Each  of  these  cylinders  is  furnished  with  a  chim¬ 
ney,  or  tube  of  glass,  and  they  may  be  lighted  either  all  three 
together,  or  two,  or  one  only,  according  to  the  required  quantity  • 
of  light.  This  lamp  is  suspended  by  means  of  a  hoop  of  gilded 
brass  16.2  inches  diameter,  and  l\  wide,  having  an  internal 
horizontal  projection  at  its  lower  edge,  on  which  the  circular  re¬ 
servoir  of  the  lamp  rests.  Three  arrows  of  gilded  brass  are  fixed 
to  this  hoop  at  equal  distances  from  each  other  :  these  arrows  are. 

6  inches  long,  and  .4  of  an  inch  diameter,  and  are  in  a  horizontal 
^position,  on  the  outer  side  of  the  hoop,  and  in  the  direction  of 
three  radii  drawn  from  its  centre.  To  these  three  arrows  are 
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fastened,  at  3  inches  distance  from  the  loop,  the  ends  of  three 
chains  of  gilded  copper,  each.  28  inches  long,  by  which  the  hoop 
that  receives  the  lamp  is  suspended.  These  arrows  serve  the  pur¬ 
pose  of  separating  the  chains  from  each  -other,  in  order  that  the 
lamp  may  be  removed  occasionally,  and  replaced, •without  derang¬ 
ing  the  chains.  '  For  a  lamp  with  four  wicks  which  serves  to  light 
a  large  drawing-room,  the  gilded  hoop  that  receives  the  lamp  has 
si;x..  arrows,  to  which  are  attached  six  chains;  and  one  of  these 
chains,  being  attached  to  its  harrow  by  a  small  hook,  is  occa¬ 
sionally  detached  to  allow  a  passage  for  the  lamp. 

The  gilded  hoop  which  receives  the  lamp  is  ornamented  with 
pendants  bf  crystal ;  and  from  the  lower  edge  of  the  hoop  im¬ 
mediately  behind  the.  crystal  ornaments  there  descends  a  hoop  of 
white  crape.,  of  the  same  diameter  as  the  brass  hoop,  and  4| 
inches  in  breadth,  which  serves  to  'disperse .arid  soften  the  direct 
rays  of  the  flames  of  the  lamp,  To;  reflect  a  part  of  the  rays  that 
.mount  towards  the  ceiling  in  order  to  destroy  the  shadows  that, 
might  be  formed  under  the  lamp,  there  is  a  conical  reflector  of 
white  crape,  which  resting  on  the  three  tubes  that  conduct  the 
oil  from  the  reservoir  to  the  wicks,  surrounds  and  conceals  thfe 
glass  tubes  that  contain  the  flames.  This  reflector  is  12-f  inches 
in  diameter  below,  5\  inches  in  diameter  at  the  opening  above, 
and  <3  inches  high.  ' 

The  chief  difficulty  to  be  overcome  in  the  construction  of  this 
lamp  was  to  contain  the  oil  in  the  reservoir  in  such  a  manner  that 
it  should  not  be  in  danger  of  being  spilled  when  the  lamp  is  taken 
out  of  the  hoop  in  which  it. is  suspended:  to  guard  against  this, 
the  reservoir  is  closed  above,  so  as  to  form'  a  hollow  hoop,  and  it 
has  three  openings  on  its  upper  surface,  equidistant  from  each 
other.  These  openings,  which  serve  for  pouring  the  oil  into  the 
reservoir,  are  each  -/q  of  an  inch  in  diameter,  and  are  hermeti¬ 
cally  closed  by  three  stoppers  of  brass,  ground  with  emery.  In  the 
axis  of  each  of  these  stoppers  there  is  a  small  hole  ^  of  an  inch 
in  diameter,  which  is  occasionally  closed  by  a  small  screw  fur¬ 
nished  with  a  collar  of  leather.  When  the  reservoir  is  filled  with 
oil,  the  three  stoppers  are  put  in  their  places,  and  the  small  holes 
are  then  closed  by  means  of  the  three  screws. 

The  lamp  admits  of  variations  of  construction  while  the  same 
principle  is  retained,  to  suit  it  for  rooms  of  different  magnitudes. 
Some  of  these  variations  are  described,  and  an  illustrative  plate 
given,  in  the  Philosophical  Journal,  No.  55. 
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On  the  Utility  of  the  hydraulic  Ram,  invented  by  M.  Joseph 

Montgolfier. - Bibliotheque  Phys.-Econ.  No.  5.  vol.  i. 

1806 ;  and  Journ.  des  Mines ,  No.  104, 

The  construction  of  this  machine  is  founded  upon  the  accelera¬ 
tion  of  the  velocity  of  a  liquid  mass  falling  in  a  tube,  and  the  com¬ 
munication  of  that  motion  to  another  liquid  mass  moving  with  a 
less  velocity  than  the  former.  We  know  that  a  heavy  body  falling 
in  vacuo  runs  over  16^  feet  in  the  first  second;  and  a  liquid 
column  which  falls  in  an  unresisting  vertical  tube  passes  over  the 
same  space  in  the  same  time,  with  a  motion  uniformly  accelerat¬ 
ed  :  supposing  this  tube  kept  constantly  full,  and  considering  the 
friction  of  the  particles  of  the  fluid  against  one  another,  and 
against  the  sides  of  the  tube,  the  motion  is  such,  that,  though  it 
ceases  to  be  uniformly  accelerated,  the  velocity  of  the  column,  at 
first  nothing,  arrives  by  degrees  at  its  maximum,  in  a  longer  or 
shorter  time,  depending  on  the  dimensions  and  form  of  the  tube : 
the  contained  fluid  having  acquired  a  certain  velocity,  there  re¬ 
sults  a  certain  quantity  of  motion ;  the  object  of  the  hydraulic 
ram  is  to  communicate  a  part  of  this  motion  to  the  mass  of  water 
which  is  to  be  elevated. 

To  understand  the  construction  of  this  machine,  suppose  that  an 
orifice  is  made  through  the  pier  or  embankment  of  a  reservoir  of 
either  standing  or  running  water,  at  the  depth  of  4  or  5  feet  below 
the  surface  of  the  fluid,  such  orifice  receiving  one  end  of  a  cylin¬ 
drical  tube  about  20  or  24  feet  long,  the  tube  being  formed  of 
iron,  copper,  or  other  suitable  materials,  and  placed  horizontally, 
and  firmly  supported  through  its  whole  length  by  timber  or  by 
masonry.  To  the  end  of  this  tube  farthest  from  the  reservoir  i£ 
adapted  a  piece  of  iron  or  of  copper,  called  the  head  of  the  ram : 
it  has  two  orifices,  both  of  which  open  horizontally;  the  sucker 
of  one  of  these  closes  by  ascending,  that  belonging  to  the  other 
closes  by  descending:  these  valves  are  guided  in  their  motions  by 
rings  which  traverse  the  handles  attached  to  their  centres.  The 
orifice  which  has  the  ascending  valve,  and  which  is  in  fact  the 
remoter  orifice,  permits  the  water  to  escape  freely  :  the  other  is 
covered  by  a  kind  of  tower,  which  serves  as  an  air-vesselA  and  is 
pierced  on  one  side  by  a  hole  to  which  a  tube  is  adapted  that  is 
elevated  to  the  height  to  which  it  is  proposed  to  raise  the  water. 

To  understand  the  action  of  the  machine,  let  it  be  considered 
that  when  the  remoter  orifice  is  open,  the  water  which  runs  along 
the  horizontal  tube  will  escape  with  a  velocity  which  will  con¬ 
tinue  to  increase  until  the  impression  of  the  stream  raises  the 
valVe  and  closes  the  orifice:  hence  the  motion  of  all  the  water  in 
the  ube  is  suddenly  stopped,  and  the  vis  viva  acquired  exert 


On  the  Utility  of  the  hydraulic  Ram.  155 

itself  on  all  parts  of  the  tube,  and  consequently  on  the  rising 
valve,  which  giving  way  permits  the  water  to  escape  through  it 
into  the  vessel  above:  the  force  existing  in  the  cylinder  being 
thus  employed,  the  pressure  to  which  the  valve  yielded  becomes 
annihilated,  and  the  sucker  redescends,  closing  its  orifice:  the 
velocity  of  the  water  in  the  horizontal  tube  being  thus  destroyed, 
the  remoter  orifice  again  permits  the  water  to  escape  through  it, 
and  the  same  operations  are  repeated  so  long  as  there  is  a  proper 
supply  of  water.  Thus  it  will  be  seen  that  every  time  the  valve 
closes  the  remoter  orifice,  a  portion  of  the  moving  water  passes 
into  the  air-vessel  above  the  other  valve ;  there  will  soon  be  a  suf¬ 
ficient  quantity  to  cover  the  interior  extremity  of  the  ascending 
tube,  and  then  the  air  which  is  above  the  water  in  the  air-vessel, 
having  no  communication  with  the  atmosphere,  will  be  com¬ 
pressed  if  the  machine  continue  to  act,  and  its  expansive  force 
increasing  with  the  compression  will  compel  the  water  to  move 
up  the  ascending  pipe;  though  always  in  a  quantity  inversely 
proportional  to  the  altitude  to  which  it  is  to  be  raised. 

Every  time  the  remoter  or  discharging  sucker  shuts,  a  report  is 
heard  similar  to  that  of  the  stroke  of  a  hammer,  and  which 
furnishes  a  mean  of  knowing  how  often  it  is  closed  in  a  given 

time.  •.  *  •  v 

We  have  only  spoken  of  one  kind  of  ram ;  but  the  same  prin¬ 
ciples  are  susceptible  of  a  very  extensive  application  :  thus,  it 
would  be  easy  to  raise  other  water  besides  that  which  runs  through 
the  ram;  as,  for  example,  with  a  fall  of  water,  we  might  by  a  slight 
modification  of  this  machine  raise  water  from  the  bottom  of 
wells  or  of  mines. 

To  judge  of  the  merit  of  a  hydraulic  machine  we  must  consider 
its  produce,  the  expense  of  its  erection,  and  that  of  keeping  it  in 
repair.  Now  in  every  hydraulic  machine  the  force  expended  is 
the  product  of  the  water  which  comes  from  its  source  multiplied 
by  the  height  it  falls  through  before  it  acts  on  the  machine ;  the 
produce  being  the  product  of  the  quantity  of  water  raised  in  the 
same  time,  multiplied  by  the  height  to  which  it  is  elevated.  Ap¬ 
plying  this  rule  to  the  celebrated  machine  at  Marly,  when  the 
water  of  the  Seine  is  at  the  lowest,  and  all  the  other  circumstances 
are  the  most  favourable  possible,  the  expense  is  to  the  produce 
only  as  60  to  1  ;  and  even  at  its  first  erection,  the  proportion  was 

as  24  to  1 .  ... 

Now,  in  an  experiment  made  upon  the  ram  erected  at  the  Poly¬ 
technique  School,  it  appeared  that  the  expense  was  to  the  produce 
as  100  :  45.  For,  the  height  of  the  fall  is  1  metre  82,  that  of  the 
ascending  pipe  11m.  66,  the  tube  of  the  vertical  or  active  column 
.054  m.  in  diameter,  being  fixed  at  the  bottom  of  an  oval-shaped 
vessel;  the  horizontal  or  passive  column,  also  .054  m.  in  diam.  j 
the  ascending  tube  of  tin  .002  m.  interior  diam.  and  11  m.  66 
elevation ;  the  total  length  32  m.  66.  The  discharging  valve 

X  2 
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closed  from  40  to  4=2  times  in  a  minute.  The  water  which  fell  m- 
10  minutes  was  493.7  litres;  that  which  was  raised  up  the 
ascending  tube  in  the  same  time.  5 1.8  5  from  which  data  flows 
the  ratio  just- stated. 

In  another  hydraulic  ram  placed  in  M.  Montgolfier’s  gardens. 
(Rue  des  Juifs,  No.  122)  the  fall  which  was  procured  artificially 
was  / 1  feet ;  the  height  to  which  the  water  was  raised,  50 
feet ;  the  diameter  of  the  tubes  2  inches ;  the  water  expended  in 
4  minutes  was  315  litres,  that  elevated  30  litres  :  hence  the  ex¬ 
pense  or  force  employed  is  7y  x  315  ==.  2,362;  the  useful  force 
50  X  30  -=  1500 ;  and  these  are  in  the  ratio  of  100:64. 

In  an  experiment  made  upon  a  ram  at  Avilly,  near  Senlis*  by 
M.  Turquet,  bleacher,  the  expense  was  found  to  be  to  the  pro¬ 
duce  as  TOO :  62.  An  experiment  on  a  fourth  machine,  in  which 
the  passive  column  was  10  m.  4  in  length,  and  the  height  of  the 
ascending  pipe  nearly  /  times  that  of  the  head  of  water,  the  dis¬ 
charging  valve  closed  104  times  in  a  minute,  and  the  expense  was 
to  the  produce  as  100  : 57.  Taking  the  mean  of  these  experi¬ 
ments,  the  expense  will  be  to  the  produce  as  100:5/ ;  so  that  a 
hydraulic  ram  placed  not  in  unfavourable  circumstances  and  exe¬ 
cuted  with  care,  may  be  said  to  employ  usefully  at  least  half  its 
force.  -  ;  .  •  ,  -  *  .  ,  •  -  , 

Observations. — We  have  described  this  machine  and  its  effects 
pretty  much  at  length,  not  because  there  is  much  novelty  in  the 
principle,  for  in  truth  there  is  very  little,  but  because  we  are  not 
aware  of  any  such  machine  having  ever  been  constructed  in  this 
country,  except,  perhaps,  those  under  Mr.  Boulton's  patent  (for 
the  specification  of  which  see  Repertory  of  Arts,  &c.  val.  ix.  first 
Series),  notwithstanding  its  comparative  simplicity,  durability,  and 
cheapness,  would  induce  many  to  adopt  it,  who  were  once  ac¬ 
quainted  with  its  nature.  One  of  our  most  simple  engines  for  pur¬ 
poses  similar  to  those  in  which  the  ram  could  be  applied,  is  Sarjeant’s 
bucket  engine  (see  pa.  31 9,  of  our  first  volume),  in  which  the 
expense  is  to  the  produce  nearly  as  100  to  42,  a  ratio  not  much 
inferior  to  that  of  the  ram  at  the  Poly  technique  School.  But  the 
machine  most  analogous  to  M.  Montgolfier’s  in  principle  pext 
to  that  by  Mr.  Boulton,  is  the  celebrated  hydraulic  engine  at 
Chemnitz,  in  Hungary  :  in  this  curious  specimen  of  machinery, 
the  expense  is  66  feet  of  water  falling  136  feet,  in  the  same  time 
that  the  produce  or  performance?  is  32  feet  raised  96;  they  are 
therefore  in  the  proportion  of  66  x  13.6  to  32  x  Q6,  or  nearly  as 
100:34.  Even  this  is  superior  to  the  performance  of  the  most 
perfect  undershot  mill,  and  might  certainly  be  considerably  in¬ 
creased,  by  giving  more  favourable  proportions  to  the  feeding  and 
discharging  pipe,  than  in  the  existing  machine.  And  if,  in  addi¬ 
tion  to  this,  the  ingenious  apparatus  of  Mr.  Boswell,  enabling  the 
tKiachine  to  work  itself  (see  Phil.  Jour.  4toi  vol.  1.  and  Svo,  yol. 
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ii.)  be  appropriated  skilfully  to  such  a  general  contrivance,  it  will 
doubtless  be  as  favourable  as  the  hydraulic  ram.  M.  Montgolfier 
suggests  the  utility  of  his  invention  in  the  draining  of  mines  :  and 
in^that  case,  the  hydraulic  ram,  and  the  Hungarian  machine, 
would  become  nearly,  if  not  altogether,  identical  as  to  the  principle. 


Observations  on  the  Danger  of  using  Earthen-ware  or  Pottery  of 
a  lad  Quality.  By  M.  Poidevin,  of  Rouen. — Ann.  dc  Chim, 
No.  l63,  tome  55. 


Pure  white  argil  forms  the  body  of  the  finest  pottery,  which 
bears  the  name  of  porcelain ;  clays  less  pure,  and  more  or  less 
coloured  with  iron,  serve  to  form  the  stone-ware,  or  hard  earthen¬ 
ware,  and  the  common  or  soft  sort,  which  differs  from  the  other 
in  not  experiencing  a  commencement  of  fusion  at  their  surface  in 
baking,  like  porcelain  or  stone-ware.  This  badly-prepared  com¬ 
mon  earthen-ware  is  the  kind  which  is  sometimes  attended  with 
danger  in  its  use,  and  is  the  subject  of  this  paper. 

M.  Poidevin  states  first  the  composition  of  the  biscuit  of  brown 
earthen-ware,  and  the  differences  in  the  ware,  from  the  quality  of 
the  component  substances:  he  then  describes  the  white  enamel, 
as  composed  of  siliceous  sand,  a  little  lime,  lead,  and  tin  oxides, 
and  some  flux,  ground  together  with  water  in  mills.  The  brown 
sort  is  composed  of  the  same  materials,  with  the  addition  of  man¬ 
ganese  and  Perigord  stone.  This  writer  next  describes  the  consti¬ 
tuent  matters  of  brown  and  yellow  pottery,  and  their  respective 
glazes,  the  mottled  streaks  in  French  ware,  the  cloudy  tinges  in 
the  glaze,  &c.  and  then  proceeds  to  state  the  causes  ot  the  imper¬ 
fections  which  are  .produced  in  pottery. 

‘  The  means,  he  says,  of  producing  good  pottery  and  earthen¬ 
ware,  consist  in  choosing  with  care  the  earths  for-  forming  (ho 
body ;  in  producing  an  exact  coincidence  of  expansion  by  heat, 
between  them  and  the  .verifiable  glaze  with  which  they  are  to  be 
covered,  and  in  baking  them  by  a  proper  degree  of  fire,  produced 
from  sUeh  combustibles  as  are  not  capable  ot  changing  the  nature 
of  the  glazing.  The  neglect  ot  these  points  occasions  defects  in 
.the  manufactured  articles,  which  are  either  merely  unsightly,  or 
both  unsightly  and  prejudicial. 

.  The  unsightly  defects  in  ill-conditioned  pottery  or  earthen- ware, 
are,  scaling,  dropping  ox. drops,  smoke,  drying,  an ^  flaws  cr  cracks. 
Scaling  is  the  term  used  when  the  glazing  of  a  piece  detaches 
itself  in  scales,  by  the  action  of  humid  air,  or  by  the  touch,  and 
leaves  the  biscuit  uncovered.  The  dropping  ox  drops  take  place 
when  the  moisture  of  the  fuel  having  affected  the  pieces  during 
the  baking,  the  enamel  is  collected  in  drops  on  the  surface,  and 
remains  vitrified  in  that  form,  instead  of  being  spread  unhorrnly. 
The  smoky  appearance  is  seen  when  a.  piece  has- not  been  purified 
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by  a  clear  flame,  but  remains  blackened  or  stained.  The  drying- 
happens  when  the  pieces  come  out  rough  from  the  absorption  of 
the  enamel  into  their  substance.  The  jiaivs  happen  when  the 
earth  or  the  biscuit  having  a  different  pyrometrical  expansibility 
from  that  of  the  enamel,  the  body  contracts  more  in  cooling  than 
the  glaze,  which  is  therefore  split. 

All  these  defects;  though  disagreeable  to  the  eye,  have  really. 
With  regard  to  the  ware  itself,  only  the  inconvenience  of  a  dirty 
appearance,  provided  the  biscuit  is  always  compact  and  well 
baked.  But  in  the  common  pottery,  the  dropping,  scaling,  and 
flaws  produce  injurious  defects :  for,  as  in  these  the  earth  is  more 
porous  and  less  baked,  the  liquids  preserved  in  them  enter  into 
the  pores,  where  they  undergo  a  decomposition  and  produce  sul¬ 
phurated  hydrogen,  which  injures  every  thins:  kepi  in  them. 

The  most  noxious  defects  in  pottery  are  the  cavities  or  pits,  and 
the  under-baking.  The  pits  are  hollow  bubbles  which  are  found 
on  those  pieces  whose  enamel  being  injured  by  rubbing,  or  being 
too  little  acted  upon  by  the  fire,  has  not  been  fused  into  a  vitreous 
substance.  In  these  the  metallic  oxides  are  in  a  state  capable  of 
doing  injury,  being  still  soluble  in  fat  or  acid  substances. 

But  one  of  the  most  dangerous  defects  is  occasioned  by  the  un¬ 
der-baking  :  the  pieces  thus  affected  have  not  had  sufficient  heat 
to  cause  the  enamel  to  do  more  than  agglutinate  together,  and  in 
some  cases  it  still  remains  in  powder.  Hence  it  is  capable  of  be¬ 
ing  divided  and  taken  up  by  all  the  liquids  with  which  it  may 
come  in  contact. 

The  public  must,  then,  be  exposed  to  danger  in  buying  those 
articles  at  a  low  price,  which  are  called  refuse,  and  which  ought 
to  be  carefully  destroyed  or  thrown  away.  For,  although  they 
may  be  used  daily  without  the  occurring  of  any  immediate  mis¬ 
chief:  yet,  if  the  injury  be  more  concealed,  it  is  not,  therefore, 
less  destructive.  Lead  and  its.  oxides  act  insensibly  on  the  organ* 
of  digestion,  when  taken  in  small  quantities  :  at  length,  however, 
they  cause  infallibly  emaciation,  colics,  convulsions,  with  obsti¬ 
nate  diarrhoeas;  and  the  wretched  people  who  use  such  vessels 
become  the  victims  of  their  own  ignorance,  and  of  the  imprudent 
avarice  of  the  manufacturer. 


■Description  of  several  Improvements  on  Lathes.  By  Mr.  J.  J. 

Hawking — Rep.  of  Arts,  No.  48,  New  Series. 

Mr.  Hawkins  having  lately  attained  many  useful  improve- 
ipents  in  turning,  through  the  ingenuity  of  his  friends  and  work¬ 
men,  and  having  introduced  them  into  his  piano-forte  manufac¬ 
tory,  has  communicated  two  or  three  of  them  as  hints  for  the 
public. 

His  method  of  tuning  piano-fortes  with  screws,  -each  working 
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a  sliding  piece  of  brass,  to  which  the  string  is  fastened  by  means 
of  a  hook,  required  that  the  hook  should  be  an  inclined  cylinder, 
formed  out  of  the  sliding  piece ;  these  inclined  cylinders  are  cut 
in  the  turning  lathe  by  the  following  process.  To  make  the  tool, 
a  piece  of  steel  is  fixed  in  a  chuck  in  the  lathe,  and  a  conical  hole 
turned  in  the  end  of  it,  the  smallest  diameter  being  outward,  and 
equal  to  that  of  the  required  cylinder.  The  angle  the  side  of  the 
cone  makes  with  its  axis  is  equal  to  the  required  obliquity  of  the 
cylinder.  The  end  of  the  tool  is  cut  like  the  teeth  of  a  saw,  the 
sharp  edges  of  which  are  in  a  plane  perpendicular  to  its  axis.  An 
inclined  plane  parallel  to  the  side  of  the  conical  hole,  is  tided  at 
the  front :  and  a  frame  containing  the  article  to  be  cut  slides 
down  this  inclined  plane,  when  by  the  revolution  of  the  tool  the 
oblique  cylinder  is  formed,  leaving  the  part  surrounding  the  base 
quite  fiat. 

Mr.  Hawkins’s  manner  of  tuning  piano-fortes  also  requires 
that  he  should  cut  a  number  of  oblong  transverse  apertures,  in  a 
piece  of  brass  about  three  feet  long  5  to  do  which  he  formerly 
fixed  a  small  circular  saw  on  a  long  rod  in  the  lathe,  but  thif 
throwing  the  saw  so  far  from  the  treadle,  made  it  necessary  tq 
employ  two  persons.  For  this  inconvenience  Mr.  H.  s  father 
contrived  an  ingenious  remedy  :  he  put  the  saw  on  a  short  man 7 
drill,  fixed  on  a  puppet,  standing  obliquely  from  the  axis  of  th§ 
lathe,  so  that  a  line  produced  from  this  mandrill  would  pasi  en¬ 
tirely  clear  of  the  pulley  of  the  lathe  :  this  small  oblique  mandrill 
is  turned  from  the  mandrill  of  the  lathe  by  an  univeisal  joint  j  of 
which,  the  most  approved  for  the  purpose  is  a  hook  and  eye. 

Much  time  is  lost  in  turning  a  number  of  small  articles  on  two 
centres,  with  all  the  common  methods  of  fastening  the  centre 
head  or  sliding  puppet  of  lathes,  in  consequence  of  their  lequiiing 
the  workman  to  stoop,  every  time^he  tightens  or  loosens  it,  the 
fastening  being  at  the  bottom.  But  numerous  advantages  arise 
from  having  the  fastening  at  the  top  of  the  puppet,  a  method  sug¬ 
gested  to  Mr.  H.  by  an  ingenious  Englishman,  in  Philadelphia. 

Figures  illustrative  of  these  contrivances  accompany  their  de¬ 
scription  in  the  Number  of  the  Repertory,  from  whence  we  have 
extracted  this  account. 

Observation. — Mr.  Hawkins  displays  an  indefatigable  zeal  in  the 
pursuit  and  adoption  of  every  contrivance  that  may  tend  to  the 
accomplishment  of  the  various  objects  of  his  patent :  and  we  trust, 
that  zeal  and  industry  like  his  will  meet  with  a  suitable  reward 
from  the  favour  of  the  public. 


(  160  ) 


Account  of  the  Regulation  proposed  to  Parliament  by  Mr.  Robeet 

Vazie,  to  prevent  Frauds  in  the 'Measurement  of  Coals - — Rep. 

of  ArtSj  No.  A8,  New  Series.  .  ; 

'The  various  impositions  to  which  the  consumers  of  coals  in 
the  metropolis  are  subject,  in  the  sale,  admeasurement,  and  de¬ 
livery  of  that  article,  have  from  time  to  time  attracted  the  atten¬ 
tion  of  the  legislature. 

In  the  16th  and  17th  years  of  the  reign  of  Charles  II.  an  act 
of  parliament  was  passed,  directing,  that  all  coals  brought  into 
the  river  Thames,  and  sold  by  the  chaldron,  shall  be  at.  the  rate 
of  36  bushels  heaped  up,  according  to  the  bushel  measure  sealed, 
for  that  purpose  at  Guildhall.” 

And  in  the  12th  year  of  the  reign  of  Queen  Aon,  it  was  en¬ 
acted,  that  the  coal  bushel  shall  be  round,  with  an  even  bot¬ 
tom,  and  be  19^  inches  from  outside  to  outside,  and  shall  contain 
one  Winchester  bushel  and  one  quart  of  water;  and  all  coals 
chargeable  with  duties  shall  be  computed  by  the  chaldron,  con¬ 
taining  36  bushels  heaped  up  ;  and  that  a  standard  measure  shall 
be  made,  and  kept  in  the  Exchequer.” 

Further,  in  the  43d  year -of  his  present  Majesty’s  reign,  it  was 
enacted,  that  the  bushel  shall  be  heaped  up.  in  the  form  of  a 
cone,  the,  outside  of  the  measure  being  the  extremity  of  the  base 
thereof.”  /  ;  •• 

Neither  of  these  acts,  however,  establishes  a  criterion  to  ascer¬ 
tain  the  height  of  the  heap,  which  may  be  varied  from  4  to  8  or 
Q  inches  above  the  top  of  the  measure.  To  tips  defect  are  to  be 
ascribed  the  late  nefarious  practices  in  the  admeasurement  of 
coals,  which  for  a  series  of  years  rendered  the  various  laws  made 
to  protect  the  consumer  perfectly  nugatory  3  but  this  evil  has  of 
late  been  considerably  remedied  in  wharf  measure,  by  the  intro¬ 
duction  of  Mr.  Vazie’s  invention  of  a  moveable  bow  gauge  placed 
near  the  top  of  the  established  vessel,  and  with  which  the  height 
of  the  heap  is  accurately  and  expeditiously  denned. 

The  improvement  is  simply  this  :  upon  the  outside  of  th$ 
legal  bushel  is  placed  a  moveable  iron  semicircular  bow,  (much/ 
like  the  bail  or  handle  of  a  pail),  from  the  middle  of  which  is  sus¬ 
pended,  on  a  loose  joint,  a  pin,  which  forms  a  gauge.  At  the 
time  of  filling  the  measure,  the  bow  and  gauge  lie  on  the  outside 
of  the  bushel ;  when  it  is  filled  the  base  of  the  heap  is  circum? 
scribed  and  accurately  fixed  by  the  bow,  and  the  just  height 
(7  inches  above  the  top  of  the  measure,  as  now  fixed  by  the  prin¬ 
cipal  land  coal-meters)  is  marked  by  coming  in  contact  with  th& 
Jower  end  of  the  gauge. 


A  cheap  Bedstead — Earnshaw's  and  Arnold's  Timekeepers.  l6l 

Observation. — -The  committee  of  the  House  of  Commons,  ap¬ 
pointed  for  the  consideration  of  the  coal  trade,  have  approved  of 
Mr.  Vazie’s  coal  measure,  and  a  bill  has  been  presented  to  par¬ 
liament  this  session,  to  establish  the  same  for  the  admeasure¬ 
ment  of  all  sea  coals  upon  which  duties  are  chargeable. 


Description  of  a  cheap  Bedstead  for  a  Workhouse ,  Hospital ,  or  any 
of  His  Majesty's  Barracks ,  Fever  Ward ,  & c.  &c.  By  Mr. 
Matthew  Gregson. — Rep.  of  Arts,  No.  43,  New  Series. 

Each  bedstead  rests  upon  two  iron  dogs  of  13  inches  high, 
and  40-  inches  long,  with  rectangular  indentations  of  a  proper 
size  to  admit  the  ribs;  these  ribs  are  in  number  five,  the  three 
inner  ones  being  each  4f  inches  broad  and  1-|  thick  when  worked; 
the  two  outer  ones,  each  7  inches  broad,  but  of  the  same  thick¬ 
ness.  All  the  ribs  of  100  bedsteads  (or  any  other  number)  are 
exactly  alike,  and  all  the  dogs  cast  in  the  same  mould  ;  and  the 
like  care  is  observed  in  making  the  side  pieces,  which  are  wider, 
that  they  may  have  sufficient  strength  to  sit  upon  occasionally. 
So  that,  admitting  the  head-board  is  fitted  properly,  and  the  holes 
bored  by  one  gauge,  which  is  easily  done ;  any  number  of  bed¬ 
steads  may  be  taken  down,  washed,  aired,  or  drest  for  vermin,  if 
need  be,  and  put  up  again,  in  as  short  a  space  of  time  as  can  well 
be  conceived,  by  any  person  of  a  most  ordinary  capacity,  without 
hammer,  screw-driver,  or  other  implement  whatever. 

Figures  illustrating  the  parts  of  this  bedstead  are  given  in  the 
number  mentioned  above  of  the  Repertory  of  Arts,  &c. 


Explanation  of  Timekeepers  constructed  by  Mr.  Thomas  Earn- 
shaw,  for  which  a  Reward  of  three  thousand  Pounds  was 
awarded  hy  the  Commissioners  of  Longitude.  From  the  Com¬ 
munications  made  by  him  to  the  Commissioners  .’—Phil.  Jour. 
No.  54. 

Explanation  of  Timekeepers  constructed  by  the  late  Mr.  JohU 
Arnold,  for  which  a  Reward  of  three  thousand  Pounds  was 
given  by  the  Board  cf  Longitude  to  his  Son,  Mr.  J.  R.  Arnold, 
Extracted  from  the  Account  delivered  by  the  latter  to  the  Com¬ 
missioners. — Phil.  Jour.  No.  55. 

As  it  is  impossible  to  give  perspicuous  descriptions  of  these 
truly  ingenious  specimens  of  mechanism  independent  of  draw¬ 
ings,  we  shall  rather  choose  to  refer  the  reader,  who  is  desirous  to 
know  the  essential  parts  of  the  construction  of  these  timekeepers, 
to  the  Philosophical  Journal,  for  ample  descriptions :  at  the  same 
time  we  may  extract,  for  the  gratification  of  other  readers,  the 
no.  v. — VOL.  II,  y 
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162  Ear  ns  haw's  and  Arnold's  Timekeepers. 

account  given  by  each  artist  of  his  method  of  constructing  the 
balance,  with  its  compensation  weights,  &c. 

In  Mr.  Earnshaw’s  timekeeper  the  balance  is  to  be  made  of  the 
best  steel,  and  turned  from  its  own  centre  to  its  proper  size ;  then 
put  into  a  crucible  with  as  much  of  the  best  brass  as  when  melted 
will  cover  it.  The  melted  brass  will  adhere  to  the  steel  (a  watch 
will  not  go  well  if  any  other  metal  is  used  for  solder),  then  turn  it 
to  its  proper  thickness,  and  hollow  it  out  so  as  to  leave  the  steel 
rim  about  the  thickness  of  a  repeating  spring  to  a  small-sized  re¬ 
peating  watch,  turn  the  brass  to  twice  or  near  thrice  that  thick¬ 
ness  of  steel,  cross  it  out  with  only  one  arm  straight  across  the 
centre,  and  at  each  end  of  the  arm  fix  two  screws  opposite  to  each 
other  through  the  rim  of  the  balance,  to  regulate  the  watch  to 
time;  the  diameters  of  the  heads  of  these  screws  being  about  equal 
to  the  thickness  of  the  balance.  The  compensation  weights 
should  be  made  of  the  best  brass  and  well  hammered,  and  a  groove 
turned  to  let  the  rim  of  the  balance  into  it,  and  this  should  be  cut 
into  fourteen  equal  parts  by  a  wheel  engine ;  then  there  will  be 
had  seven  pairs  of  pieces  of  equal  size  and  weight :  two  of  these 
pieces  being  screwed  on  the  rim  of  the  balance  at  equal  distances 
will  produce  an  equilibrium,  a  complete  balance.  In  making 
balances  great  care  should  be  taken  that  they  get  no  bruisings  or 
bendings ;  for  if  they  get  a  bruise  on  one  side  so  as  to  indent  the 
metal,  that  part  will  be  less  affected  by  heat  and  cold  than  the 
other  parts  which  Have  not  received  the  like  violence  to  close  their 
pores. 

To.  adjust  the  balance  in  heat  and  cold,  Mr.  Earnshaw  directs 
to  put  the  watch  into  a  temperature  about  85  or  9°  degrees  of 
Fahrenheit,  and  mark  down  how  much  it  gains  or  loses  in 
twelve  hours  ;  then  put  it  into  as  severe  a  cold  as  can  be  obtained 
for  twelve  hours  ;  and  if  it  gains  one  minute  more  in  twelve 
hours  in  cold  than  in  heat,  move  the  compensation  weights 
/  farther  from  the  arm  of  the  balance  about  an  -g-  of  an  inch 3 
but  if  it  gains  one  minute  more  in  twelve  hours  in  heat  than  in 
cold,  move  the  weights  an  ^  of  an  inch  nearer  to  the  arm  of  the 
balance;  and  so  on,  in  like  proportion,  trying  it  again  and  again 
till  the  watch  is  found  to  go  the  same  in  whatever  varied  tempera¬ 
tures  it  is  placed.  Mr.  Earnshaw  remarks  that  if  a  balance  be  in 
poise  it  will  go  nearly  alike  in  all  positions  ;  if  not,  correct  it  by 
adding  weights  to  the  lowest  part  when  in  a  losing  position,  if 
the  same  vibration  be  about  200°  ;  if  more  degrees,  then  add 
Weight  to  the  upper  part.  Hence  it  is  concluded  that  a  moderate 
vibration  is  best.  Mr.  Earnshaw  directs  that  the  balance  spring 
be  made  tapering,  and  observes  that  springs  are,  like  animals, 
subject  to  a  relaxation  of  force,  which  is  regained  by  rest.  Thus 
a  loss  on  the  rate  is  occasioned,  which  may  be  compensated  by 
giving  greater  velocity  to  the  shorter  vibrations  in  the  first  con¬ 
struction. 
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In  Mr.  Arnold’s  construction  the  balance  is  screwed  upon  a 
collet  fixed  on  the  end  of  its  axis;  its  two  arms  form  one  diame¬ 
tral  right  line,  and  at  the  extremities  of  these  arms  are  two  shoul¬ 
ders,  against  which  are  fixed  the  curved  expansion  or  compensa¬ 
tion  pieces  by  two  screws.  These  expansion  pieces  are  composed 
each  of  two  laminae,  the  outside  being  of  brass,  the  inside  of  steel : 
these  pieces  are  made  out  ot  one,  the  brass  being  melted  upon  the 
steel  in  one  piece.  It  is  afterwards  cut  into  two.  The  steel  laminae 
are  continued,  but  made  round,  and  tapped;  and  brass  balls,  or 
weights,  alike  in  all  respects,  are  made  to  screw  upon  each  tap.  In 
the  sides  of  these  balls  are  two  holes  between  the  centre  and  circum¬ 
ference  made  to  receive  a  fork-screw  driver  to  screw  the  balls  higher 
or  lower.  There  are  two  side  screws  which  assist  in  making  the  ba¬ 
lance  of  a  uniform  weight,  and  two  screws  one  at  each  end  of  the 
original  arms  regulate  the  mean  time,  being  tapped  into  the  shoulders 
passing  through  the  expansion  pieces.  The  long  and  short  vibra¬ 
tions  being  adjusted,  Mr.  Arnold  shews  his  method  of  making 
the  timekeeper  perform  alike  in  heat  and  cold.  The  balance 
spring  becomes  weaker  by  heat,  and  stronger  by  cold  ;  and  if  the 
balance  continued  invariably  of  the  same  diameter,  it  would  go 
slower  in  heat,  and  faster  in  cold,  supposing  it  to  go  truly  in  a 
moderate  temperature.  But  when  the  spring  becomes  weaker  by 
heat,  the  expansion  pieces  move  towards  the  centre  of  the  ba¬ 
lance,  carrying  with  them  the  balls ;  so  that  the  diameter  of  the 
balance  becomes  smaller,  and  relatively  lighter.  When  the  ba¬ 
lance  spring  becomes  stronger  by  cold,  the  contrary  takes  place  : 
and  when,  after  repeated  trials,  the  balls  are  properly  placed,  the 
increase  and  decrease  of  the  diameter  of  the  balance  will  be  pro¬ 
portional  to  the  increase  and  decrease  of  the  strength  of  the  spring. 
The  reason  is  this :  the  outside  lamina  of  the  expansion  piece 
being  of  brass,  and  expanding  or  lengthening  more  by  heat  than 
the  inside  lamina  of  steel,  to  which  it  is  attached,  it  will  be  easy 
to  conceive  how  the  brass  forces  the  steel  inwards ;  and  as  the 
same  lamina  of  brass  contracts  or  shortens  more  by  cold  than  the 
steel,  it  is  obvious  that  it  must  draw  it  outwards.  Were  the 
brass  lamina  placed  inside,  and  the  steel  outside,  the  balance 
would  expand  or  become  larger  by  heat,  and  contract  or  become 
smaller  by  cold,  and  would  add  to  the  error  of  the  spring  instead 
of  compensating  it.  This  balance  is  adjusted  to  temperature  by 
moving  the  little  balls  at  the  ends  of  the  arms ;  and  the  adjust¬ 
ment  for  different  positions  is  equivalent  to  shifting  the  centre  of 
gravity  towards  that  part  which  when  highest  gives  the  quickest 
rate. 


Observations . — These  inventions  have  been  the  cause  of  some 
controversial  discussion  at  the  Board  of  Longitude,  chiefly  between 
the  President  of  the  Royal  Society,  who  espoused  the  cause  of 
Arnold,  and  distributed  a  printed  protest  against  giving  a  reward 
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to  F^arn^haw ;  while  the  Astronomer  Royal  and  the  Professors  of 
the  two  Universities,  contended  that  the  munificence  of  the 
Board  should  likewise  be  extended  to  Earnshaw. 

Mr.  Earnshaw’s  invention  of  the  detached  escapement  was 
proved  from  the  evidence  of  Mr.  Robert  Best,  at  the  boards,  of* 
December  1,  1803,  and  March  1,  1804;  and  of  Mr.  Frodsham 
at  the  latter  board.  But  Mr.  John  Brockbank’s  evidence  of  June 
2,  1S03,  and  March  23,  1804,  only  proves  Earnshaw  to  have 
been  the  cotemporary  inventor  with  Arnold,  but  independent  of 
him. 

The  late  Mr.  Arnold  indeed  took  out  a  patent  for  a  detached 
escapement  similar  to  Earnshaw’s;  yet  Earnshaw  always  claimed 
the  original  invention,  and  made  watches  upon  it,  being  never  op¬ 
posed  by  Arnold  in  that  practice ;  nor  did  Arnold  at  the  time 
boast  of  such  invention,  as  it  might  have  been  expected  from  his 
Warm  disposition  he  would  have  done,  had  he  been  able  to  sub¬ 
stantiate  his  claim  to  it.  Nor  did  Arnold  himself  ever  apply  to 
the  Board  of  Longitude  for  a  reward  for  his  invention  ;  while 
Earnshaw  has  long  claimed  some  reward  for  his  invention. 

On  the  third  of  March  1803,  however,  after  the  completion  of 
the  third  trial  of  Earnshaw’s  two  timekeepers  at  Greenwich,  the 
Astronomer  Royal  having  then  as  well  as  constantly  before  main¬ 
tained  at  the  Board  that  Earnshaw’s  watches  had  for  the  most 
part  gone  letter  than  Arnold's,  it  was  unanimously  agreed  by  the 
Board  to  grant  Earnshaw  the  sum  of  two  thousand  five  hundred 
pounds,  in  addition  to  five  hundred  given  him  before;  but  doubts 
having  afterwards  arisen  whether  the  merits  of  his  timekeeper 
had  not  bepn  over-rated,  another  board  was  called  on  the  l/th  of 
March  to  inquire  into  it;  when,  on  examining  various  calcula¬ 
tions  ma.de  by  the  Astronomer  Royal  and  Mr.  Gilpin,  and  con¬ 
sidering  the  accounts  of  the  going  of  Mr.  Earnshaw’s  watches, 
and  those  of  others,  the.  former  minute  was  confirmed. 

Indeed  there  could  be  no  pretence  for  rewarding  the  invention 
of  Arnold,  and  excluding  that  of  Earnshaw  (supposing  them  both 
to  be  invert th  nsj  :  for,  without  comparing  the  peculiarities  of  the 
two  constructions,  their  different  degrees  of  conformity  to  the 
stipulations  of  the  acts  of  parliament  were  sufficient  to  decide. 
Now,  it  was  shewn  that  the  greatest  errors  of  the  best  of  Earn¬ 
shaw’s  timekeepers  in  six  months,  in  the  last  two  trials  at  Green¬ 
wich,  were  less  than  the  like  errors  in  Arnold’s  watches,  No.  3 6 
and  <38:  the  greatest  error  of  Earnshaw’s  No.  1,  in  the  second' 
trial,  being  3' 43",  and  of  No.  2,  in  the  third  trial,  was2,47// ;  while 
Arnold’s  No,  36  gave  an  error  of  4'  20",  and  No.  68,  one  of 
4' 3,9". 

Both  artists,  however,  have  at  length,  either  in  themselves  or 
successors,  experienced  the  rewards  due  to  their  ingenuity;  and 
It  is  hoped  that  in  future  no  such  conduct  will  be  pursued  as  will 
tend  to  obstruct  and  discourage  the  applications  of  ingenious  men,, 
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or  to  damp  the  ardour  of  other  inventors,  who  may  strike  out 
farther  improvements  in  contrivances  of  so  much  national  and 
commercial  importance  as  marine  timekeepers. 


Description  of  Mr.  Troughton’s  Magnetical  Telescope. — Phil. 

Jour.  No.  56. 

Mr.  Edward  Troughton  has  constructed  a  new  telescope  for 
the  determination  of  the  magnetical  meridian.  It  consists  of  a 
tube  of  steel,  containing  a  set  of  lenses  with  cross  wires  or  spider’s 
webs,  in  the  usual  manner.  An  instrument  of  this  kind,  after  re¬ 
ceiving  the  magnetic  power,  may  traverse  upon  pivots,  or  any 
other  similar  mode  of  suspension,  and  will  dispose  itself  in  the 
magnetic  meridian.  Mr.  Troughton’s  magnetic  telescope  may  be 
turned  round  in  its  support  like  that  of  the  levelling  instrument  y 
and  it  will  determine  the  magnetic  meridian,  whenever  any  one 
and  the  same  object  is  seen  upon  the  centre  of  the  cross  wires, 
after  the  telescope  has  been  turned  half  round  on  its  axis,  as  in 
its  former  state.  By  this  contrivance  the  diurnal  and  the  other 
variations,  to  which  the  magnetic  bar  is  subject,  may  be  easily  ob¬ 
served,  and  it  may  even  be  ascertained  whether  the  direction  of 
the  magnetic  force  varies  with  regard  to  the  axis  of  the  tube. 


On  Transit  Instruments.  By  Ezekiel  Walker,  Esq. — Phil. 

Mag.  No.  96. 

The  object  of  this  communication  seems  to  be,  in  part,  the 
shewing  that,  in  many  cases,  the  old  method  of  finding  a  meridian 
line  by  means  of  the  sun’s  rays  transmitted  through  a  small  cir¬ 
cular  aperture  made  in  a  piece  of  metal,  may  be  applied  without 
difficulty,  in  many  situations  that  afford  no  foundation  for  a  transit 
telescope ;  and,  in  part,  the  referring  of  those  who  want  directions 
for  the  use  of  a  transit  instrument,  to  Mr.  Wales’s  Treatise  on  the 
method  of  finding  the  longitude  at  sea,  by  timekeepers.  But,  as 
there  is  nothing  in  all  this  that  bears  the  semblance  of  an  improve¬ 
ment,  invention,  or  discovery ;  this  brief  notice  of  the  article  is 
all  which  can  be  taken  of  it,  by  us,  with  propriety. 


A  Description  of  Mr.  Gilbert  Gilpin’s  unproved  Method  of 
using  Chains  \n  Machinery ,  and  of  an  improved  Crane  ly  the 
same  Gentleman. — Trans.  Soc.  of  Arts ,  vol.  23. 

Mr.  Gilpin  has  discovered  a  method  of  working  chains  of  the  ' 
common  construction,  over  pullies,  in  all  directions,  so  as  to  be 
more  safe  and  flexible  than  the  best  hempen  ropes,  and  less  sub- 
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jected  to  retardation  from  friction.  Every  chain  of  the  common 
form  consituted  of  oval  links  has  a  twist  in  itself,  arising  from  a 
depression  given  by  the  hammer  to  each  link  in  the  welding  $ 
whence  the  chain  has,  in  consequence,  a  perpetual  tendency  (even 
when  reefed  perfectly  straight  on  pullies,  and  on  the  barrels  of 
cranes)  to  assume  a  spiral  form,  that  is,  the  form  of  the  threads 
of  a  screw,  which  xa  plain  cylindrical  barrel,  and  the  common 
pullies  with  semicircular  grooves,  are  not  in  the  least  calculated  to 
prevent.  Thus  it  happens  that  the  alternate  links  of  the  chain, 
in  coiling  round  a  barrel,  or  working  over  pullies,  form  obtuse 
angles  in  assuming  the  spiral  form,  bearing  upon  the  lower  parts 
of  their  circumferences,  and  forming  as  it  were  two  levers,  which 
wrench  open  and  crush  each  other  in  proportion  to  the  weight 
suspended,  as  well  as  impede  the  motion  of  the  machine  by  load¬ 
ing  the  chain  with  additional  friction.  A  still  greater  obstruction 
to  uniform  motion  is  the  tendency  of  the  chain  to  make  a  double 
coil  as  it  approaches  the  middle  of  the  barrel  and  crosses  its  centre 
and  that  of  the  pullies  at  right  angles  ;  in  consequence  of  which 
the  chain  is  often  broken  by  the  sudden  jerk  caused  by  the  upper 
coil  slipping  off  the  undermost. 

As  a  preventive  of  these  evils,  which  form  the  principal  ob¬ 
jection  to  the  substitution  of  chains  for  ropes,  Mr.  Gilpin  has 
screw-like  grooves  cast  in  iron  pullies,  of  sufficient  dimensions  to 
receive  the  lower  edges  of  the  alternate  links  of  the  chain,  the 
intervening  links  lying  with  their  faces  upon  the  face  of  the  pulley 
above  the  grooves  5  a  disposition  of  the  parts  which,  if  the  grooves 
and  face  of ,  the  pullies  are  kept  pretty  smooth,  must  manifestly 
facilitate  the  communication  of  motion.  The  barrels  are  also  of 
cast  iron,  with  spiral  grooves  of  the  same  dimensions  at  such 
distance  from  eacli  other  as  to  admit  the  chain  to  bed  without  the 
danger  of  a  double  coil ;  by  these  means  the  links  are  retained  at 
right  angles  to  each  other,  and  the  alternate  ones  slide  along  the 
groove  into  which  their  lower  parts  enter,  the  only  position  for 
free  and  uniform  motion.  When  applied  in  blocks,  brass  guards 
with  grooves  opposite  to  those  in  the  pullies,  are  rivetted  tp  the 
blocks,  to  prevent  the  chain  from  getting  put  of  its  birth  from  any 
accident. 

This  method  is  applicable,  at  a  trifling  expense,  to  all  machines 
now  worked  by  ropes,  or  by  chains  in  the  usual  way  :  and  all  the 
common  chains  now  in  use,  may  be  adopted  with  nearly  equal' 
facility. 

With  a  view  of  ascertaining  the  relative  flexibility  of  ropes  and 
chains  when  used  in  this  new  manner,  Mr.  Gilpin  wedged  an 
iron  pulley  31-|  inches  in  diameter,  on  the  spindle  of  the  pinion 
of  a  crane,  whose  barrel  was  30  inches  diameter,  wheel  04  teeth, 
pinion  8  teeth,  top  block  with  3  pullies  each  of  12  inches  diameter, 
bottom  block  with  2  such  pullies.  He  attached  a  small  rope  to 
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the  large  pulley,  for  the  purpose  of  suspending  the  weights  in  the 
hoisting  of  the  different  loads,  and  the  results  were  as  follows  : 


The  crane  was 
loaded  with 

Took  to  hoist  the 
loads  when  reefed 
with  the  chain  al¬ 
ways  in  the  same 
grooved  pullies, 

Ditto,  when  reefed 
with  a  half-worn 
tarred  strand-laid 
rope  inch  in 

circumference, 

Ditto,  when  reefed 
with  the  chain  pro¬ 
miscuously  as  in 
the  common  way. 

lbs. 

lbs. 

lbs. 

lbs. 

First  .  .  2000 

63 

74 

SO 

Second  1000 

32 

3  9  \ 

41 

Third  .  .  500 

1 7 

21 

22 

Total  .  3500 

112 

134 

143 

The  velocities  being  assumed  equal  in  all  the  experiments,  the 
comparative  flexibility  will  be  exhibited  by  the  ratio  of  the  weight 
and  powers;  whence  appears  the  advantage  of  the  new  method; 
for,  on  the  average  of  the  trials,  with  the  chain  running  in  the 
grooves  one  pound  raised  31 .25  lbs. ;  with  a  half- worn  strand- 
laid  tarred  rope  3|  inches  in  circumference,  26.11  ditto;  and 
with  the  chain  in  the  usual  way,  only  24.47  lbs. 

The  other  part  of  Mr.  Gilpin’s  communication  relates  to  the 
structure  of  the  crane  for  hoisting  goods.  On  reviewing  the  prin¬ 
ciples  of  stress  in  a  crane,  says  this  gentleman,  we  find  that  the 
gudgeons  are  the  points  of  resistance  to  the  machine  and  its  load; 
and  consequently  the  effect  of  the  transverse  strain  upon  the  per¬ 
pendicular  will  be  proportional  to  the  distance  of  the  mortise  for 
the  gib  from  the  upper  one;  and  that  of  the  oblique  strain  propor¬ 
tional  to  the  distance  of  the  mortise  for  the  strut  or  diagonal  stay, 
from  the  lower  one.  Hence  results  the  necessity  of  skill  and 
judgment  in  the  distribution  of  the  mortises,  and  the  advantage  of 
avoiding  them  altogether,  if  possible. 

It  appears,  however,  that  the  various  parts  of  a  crane  formed  of 
wood,  cannot  be  connected  together  in  any  other  way  than  by 
mortising;  and  as  this  method  considerably  diminishes  the 
strength  of  the  timber,  Mr.  G.  makes  use  of  cast-iron  mortise 
pieces.  The  vertical  part  is  formed  of, two  oak  planks,  each  IS 
inches  wide,  4  thick,  and  16  feet  long ;  these,  at  the  top  and 
bottom,  are  let  into  cast-iron  mortise  pieces,  which  keep  the 
planks  10  inches  asunder.  The  barrel  for  the  chain  works  be¬ 
tween  them.  The  piece  at  the  top  contains  in  the  middle  a  dove¬ 
tailed  mortise,  into  which  a  stock  for  the  gib  is  fixed  ;  for  greater 
security  an  iron  bolt  goes  through  the  whole ;  the  stock  projects 
two  feet  from  the  mortise,  and  a  plank  18  inches  deep  and  4  thick, 
is  bolted  to  each  side  of  it  to  form  the  gib,  the  interstice  between 
the  planks  forming  a  birth  for  the  top  block  to  slide  in.  The 
diagonal  stay  is  of  the  same  dimensions,  formed  in  a  similar  man- 
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ner,  and  connected  to  the  vertical  part  by  being  let  into  the  lower 
mortise  piece. 

In  this  mode  of  construction  scarcely  any  part  of  the  timber  is 
cut  away ;  and  the  strength  of  the  materials,  so  far  from  being 
diminished,  is  augmented  by  the  cast-iron  mortise  pieces ;  the  gib 
is  brought  much  closer  to  the  upper  gudgeon,  and  the  centre  lines 
of  the  perpendicular  and  the  diagonal  stay,  crossing  each  other  at 
the  top  of  the  lower  one,  places  the  whole  strain  as  near  as  possible 
in  a  line  with  the  gudgeons.  The  business  of  the  vertical  part 
becomes  in  consequence  little  more  than  that  of  a  mere  prop,  and 
therefore  requires  no  greater  strength  of  materials  than  the  diago¬ 
nal  stay.  The  top  block  is  made  of  cast-iron,  and  has  a  groove 
3  inches  deep  on  each  side  for  the  purpose  of  embracing  the  planks 
which  form  the  gib.  To  prevent  the  inconvenience  of  the  dirt  of 
the  floor  getting  into  the  brass  of  the  lower  gudgeon,  and  thereby 
obstructing  the  revolution  of  the  crane,  those  parts  are  in  Mr. 
Gilpin’s  crane  reverse  to  the  common  way,  the  gudgeon  being 
flxed  in  the  floor,  and  the  socket  part  which  embraces  it  is  cast  in 
the  bottom  of  the  mortise  piece,  as  is  also  a  channel  to  convey  oil 
to  the  gudgeon. 

Observations. — Mr.  Gilpin’s  ingenious  expedient,  by  which  the 
use  of  chains  in  machinery  will  be  attended  with  less  friction  than 
is  commonly  experienced  in  the  use  of  ropes,  will  naturally  lead 
those  who  engage  in  the  promotion  of  practical  mechanics  to  in¬ 
quire  with  some  degree  of  precision  into  the  comparative  strengths 
of  cordage  and  of  iron  chains,  when  stretched  in  the  direction  of 
their  lengths.  Mr.  Gilpin  adduces  some  arguments  founded  on 
theory  to  shew,  that  a  chain  running  in  grooves  Avill  sustain  as  great 
a  weight  when  bent  over  a  pulley,  as  it  will  in  a  direct  line,  while 
a  rope  has  a  much  greater  tendency  to  break  in  the  former  case 
than  in  the  latter:  hence  lie  concludes  that  the  chain  will  be  safer 
than  the  rope,  and  he  even  affirms  that  the  durability  is  at  least 
six  to  one  in  favour  of  chains.  We  should  like  to  be  acquainted 
with  the  data  on  which  this  conclusion  rests ;  for  if  it  be  the  re¬ 
sult  of  either  theory  or  experiment,  either  the  principles  or  the 
observations  from  which  the  inference  was  made  might  easi  y  have 
been  stated.  The  investigation  is  important  and  interesting;  and 
whoever  may  undertake  it  will  find  reason  to  attend  carefully  t.o* 
the  circumstance,  that  in  ropes,  unless  they  are  folded  upon  very 
small  cylinders,  the  strain  is  equally  diffused  over  a  considerable 
portion,  while  in  chains  it  will  principally  operate  at  those  places 
where  the  links  are  constantly  in  contact,  and  where  of  course 
there  will  be  a  constant  tendency  to  a  rupture,  by  the  wearing 
away  of  the  material.  If  the  experiments  of  Mr.  Emerson  may 
be  relied  upon,  the  strengths  of  good  hempen  rope  and  iron  cylin¬ 
drical  bars  of  equal  diameters,  'to  resist  fracture  by  stretching 
lengthwise,  are  as  22  to  135,  or  nearly  as  1  to  6  j  but  this  ratio 
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must  be  received  cautiously,  since  it  is  known  that  Mr.  Emerson 
has  assumed  for  the  strength  of  ropes  nearly  double  its  actual 
magnitude.  The  following-  rule  for  judging  of  the  weight  which 
a  rope  will  bear  is  not  far  from  the  truth,  at  least  when  compared 
with  the  experiments  of  Sir  Charles  Knowles  :  Multiply  the  cir¬ 
cumference  in  inches  by  itself  and  take  the  ffth  part  of  the  product , 
it  will  express  the  tons  weight  which  the  rope  will  carry;  we  mean 
an  untarred  rope  of  a  medium  quality."  hut  it  has  been  established 
beyond  a  doubt  that  tarred  cordage  when  new  is  weaker  than 
white,  and  that  the  difference  increases  by  keeping.  M.  Du 
Hamel  decided  by  his  experiments  at  Rochfort,  1st,  That  white 
cordage  in  continual  service  is  one  third  more  durable  than  tarred. 
2d,  That  it  retains  its  force  much  longer  while  kept  in  store. 
3d,  That  it  resists  the  ordinary  injuries  of  the  weather  one  fourth 
longer.  Yet  it  has  likewise  been  found  that  white  cordage  exposed 
to  be  very  wet  and  dry,  is  weaker  than  tarred  cordage  :  and  that 
cordage  tarred  superficially  is  constantly  stronger  than  what  is 
tarred  throughout,  and  better  resists  the  alternatives  of  wet  and 
dry.  As  to  iron,  although  it  seems  more  uniform  in  its  strength 
than  cordage  of  different  manufactories,  yet  experiments,, 
especially  those  of  Mr.  Banks,  shew  that  there  is  a  difference  oc¬ 
casioned  by  different  kinds  of  ore,  and  indeed  a  difference  is  often 
remarked  in  iron  from  the  same  furnace  and  the  same  melting. 
If  to  these  considerations  be  added  the  effects  of  changes  of  wea¬ 
ther,  and  particularly  of  exposure  to  humidity,  upon  iron  chains  j 
it  will  be  seen  that  (even  setting  aside  the  consideration  of  relative 
expense;  though  that  ought  not  to  be  forgotten)  the  inquiries  sug¬ 
gested  by  this  paper  of  Mr.  Gilpin’s  are  neither  few  nor  trifling. 
The  honour  of  turning  them  to  good  account  must  be  reserved  for 
some  gentleman  of  leisure,  judgment,  and  favourable  opportunity ; 
and  our  perusal  of  Mr.  Gilpin’s  communication  induces  us  to  hope 
he  will  direct  more  of  his  attention  to  the  subject. 

With  respect  to  the  crane,  its  frame-work,  and  the  disposition 
of  its  constituent  parts,  prove  clearly  that  Mr.  G.  has  closely  con¬ 
templated  the  principles  of  strength,  and  stress  of  materials  ;  and 
the  inverted  application  of  the  gudgeons  is  an  ingenious  thought. 
But  as  to  the  mechanical  advantage  which  the  crane  furnished, 
that  does  not  seem  to  have  been  the  contriver’s  peculiar  object, 
arid  therefore  ought  not  to  be  a  topic  of  our  censure,  though  it 
cannot  be  of  our  commendation. 
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Description  and  Manner  of  using  Mr.  Robert  Salmon's  Geome* 
trical  Plotting  Quadrant,  Level ,  and.  Calculator,  for  the  Use  oj 
Navigation  and  Land  Surveying  ;  ascertaining  inaccessible  Dis¬ 
tances,  and  for  demonstrating  and  determining  various  Problems 
in  Geometry  and  Trigonometry  * — Trans.  Soc.  of  Arts,  vol.  23. 

Mil.  Salmon’s  quadrant  has  two  rectilinear  limbs  moveable  upon 
its  centre,  and  capable  of  being  set  to  include  any  angle  between 
them,  within  the  limits  of  a  quadrant  :  these  limbs  are  divided 
into  six  hundred  equal  parts  (though  the  number  is  arbitrary), 
four  hundred  of  which  are  equal  to  the  radius  of  the  quadrant : 
at  the  centre  of  the  quadrant,  or  the  common  centre  of  motion  of 
the  two  limbs,  is  an  eye-piece  with  a  small  aperture  in  its  middle, 
and  at  the  farther  extremities  of  the  limbs  are  sights,  which  when 
intended  for  direct  vision  consist  merely  of  upright  rectilinear 
slits  ;  but  when  objects  are  to  be  viewed  by  reflection  the  sight* 
have  each  a  mirror  in  their  lower  parts  similar  to  the  well-known 
contrivance  in  Hadley’s  octant.  Supposing  this  quadrant  to  be  held 
so  that  its  centre  shall  be  towards  the  left  hand  and  the  graduated 
arc  towards  the  right,  the  radius  of  the  instrument  nearest  the 
person  is  called,  by  way  of  distinction,  the  base:  it  has  likewise  a 
sight  at  its  outward  extremity,  and  is  produced  so  as  to  contain 
more  than  five  hundred  of  the  equal  parts  of  which  the  radius  is 
tour  hundred  :  the  other  bounding  radius  of  the  quadrant  need 
have  no  peculiar  name:  the  rectilinear  moveable  limb  whiph  is 
farthest  from  the  base  is  called  the  upper,  and  th£  other  the  lower 
limb.  Close  below  the  base  of  the  instrument: 'and  in  the  plane  of 
the  quadrant,  are  a  rack  and  pinion,  by  means  of  which,  and'  a 
nut,  a  right-angled  graduated  ruler  (similar  in  shape  to  a  common 
carpenter’s  square)  may  be  moved  either  nearer  to,  or  farther 
from,  the  centre  of  the  instrument  in  the  direction  of  the  base. 
Ibis  moveable  ruler  is  called  a  perpendicular :  its  longest  leg,  which 
is  always  retained  in  a  position  at  right  angles  to  the  base,  contains 
about  six  hundred  of  the  equal  divisions ;  the  other  leg,  which 
fluting  all  its  motion  to  the  right  or  to  the  left;,  nearer  to  or  far¬ 
ther  from  the  base,  is  invariably  parallel  to  it,  may  contain  with 
convenience  about  two  hundred  divisions.  At  the  back  of  the 
quadrant  is  fixed  a  spirit  level  in  a  direction  parallel  to  the  base  r 
and  Nonius’s  divisions  are,  or  may  be  applied  either  to  the  arc,  or 
any  of  the  divisions  on  the  limbs,  &:c.  The  quadrant  is  fixed  to  a 
staff  by  a  joint  at  its  centre  or  angle,  so  that  its  face  may  be  placed 
horizontally,  or  obliquely,  or  vertically;  and  the  lower  end  of  the 
staff  is  shod,  not  with  an  iron  spike  in  the  usual  way,  but  with  a 
screw  terminating  in  a  point  at  the  bottom  like  an  auger ;  a  contri¬ 
vance  by  which  the  whole  may  be  more  firmly  fixed  in  the  ground, 
hi  the  operations  of  surveying. 

From  the  preceding  description  it  must  be  pretty  obvious  that. 
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by  means  of  the  base  line,  perpendicular,  and  the  limbs  of  the  . 
instrument,  by  the  two  motions  of  which  the  perpendicular  (with 
its  attached  leg  at  right  angles)  is  capable,  the  angular  motion  of 
which  the  limbs  are  capable,  and  the  ease  with  which  the  angle  be-* 
tween  the  two  legs  of  the  moveable  perpendicular  may  be  brought 
to  coincide  with  any  point  on  either  ot  the  limbs,  any  triangle  either 
right  or  obtuse  angled,  may  be  constituted  upon  the  plane  of  the 
quadrant.  Hence  this  instrument  may  be  ot  great  use  in  constructing 
triangles  from  any  usual  given  data,  and  measuring  any  ot  the  re¬ 
quired  parts;  or  in  determining  with  much  facility,  and  without 
computation,  inaccessible  altitudes  and  distances  :  indeed  it  will  be 
of  considerable  utility  in  solving  a  variety  of  important  problems, 
such,  for  instance,  as  the  following,  enumerated  and  explained  by 
Mr.  Salmon : 

1.  To  construct  or  set  a  triangle,  having  two  of  its  angles 
and  the  sides  between  them  given. 

2^  To  set  a  triangle,  having  two  sides  and  the  angle  included 

]petwreen  them  given.  _  a. 

3.  To  set  a  triangle,  having  two  sides  and  an  angle  opposite  to 

©ne  of  them  given. 

4.  To  set  a  triangle,  having  two  angles  and  a  side  opposite  to 
one  of  them  given. 

5.  To  set  a  triangle,  whose  three  sides  are  given. 

(5.  To  measure  an  inaccessible  distance,  by  a  perpendicular  line 
set  off  towards  the  right  hand,  from  the  line  or  base  between  the 
observer  and  object. 

7.  To  determine  the  distances  of  any  two  inaccessible  objects, 
both  objects  lying  in  a  right  line  from  the  observer. 

8.  To  measure  an  inaccessible  distance  in  an  oblique  angle, 
where  a  right  angle  cannot  be  obtained  by  reason  of  some  impedi¬ 
ment  on  the  ground. 

().  To  level,  or  measure,  the  altitude  of  any  object. 

10.  To  take  angles  or  altitudes  at  sea,  where  the  instrument 
cannot  be  made  stationary. 

11.  To  solve  questions  in  proportion. 

12.  To  find  mean-proportionals. 

13.  To  determine  the  inscribed  or  inscribing  circle  of  any  re¬ 
gular  polygon,  whose  side  is  given. 

These  are  the  principal,  problems  which  may  be  solved  by  the 
aid  of  this  instrument  independent  of  any  calculation  :  the 
methods  of  performing  most  of  them  are  very  simple  and  natural; 
and  if  one  or  tvro  of  them  are  operose,  the  methods  may  still  serve 
as  convenient  substitutes  when  the  preferable  ones  cannot  be 
readily  adopted.  The  modes  of  operation  cannot  be.  described 
here,  without  encroaching  too  much  on  our  narrow  limits. 

- - r*- 

01  ser nations . — There  is  undoubtedly  much  to  commend  in  this 
invention  of  Mr.  Salmon's.  In  many  of  the  cases  of  measuring 
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inaccessible  distances,  it  is  far  preferable  to  the  dendrometer,  or 
any  other  instrument  we  are  acquainted  with,  that  has  been  de¬ 
vised  for  the  purpose  of  superseding  the  necessity  of  calculation  ; 
and  it  has  the  advantage  of  furnishing  the  requisite  data  for  com¬ 
putation  whenever  the  operator  has  leisure  and  inclination  to  exa¬ 
mine  into  the  nearness  with  which  his  instrument  approximates 
to  the  results  of  a  rigid  calculus. 

The  quadrant  is,  however,  susceptible  of  some  improvements. 
1.  The  joint  of  connexion  between  the  quadrant  and  the  staff 
should  be  placed  at  the  centre  of  gravity  of  the  former,  instead 
of  at  its  angle  j  an  alteration  which  might  easily  be  made  without 
deranging  its  other  parts,  or  making  any  farther  change,  except 
in  the  position  of  the  spirit  level  :  the  instrument  might  then  be 
placed  steadily  with  more  ease  than  it  can  now,  when  nearly  all 
its  weight  acts  on  one  side  of  the  staff.  2.  The  arc  might  be  ex¬ 
tended  beyond  90  to  120  or  130  degrees  ;  and  in  that  case  it 
would  be  easy  to  construct  an  equilateral  triangle  upon  the  qua¬ 
drant,  a  kind  of  triangle  which  furnishes,  we  think,  the  only 
exception  to  the  universality  of  the  instrument.  3.  It  would  be 
advantageous  to  mark  upon  a  concentric  arc  running  just  within 
the  graduated  arc  of  the  quadrant,  the  halves  of  the  natural  sines 
of  the  angles  regularly  increasing  from  0°  up  to  t)0  '.  For  since 
by  means  of  the  instrument  as  now  constructed,  some  two  sides 
and  the  included  angle  of  any  triangle  may  be  ascertained,  and 
since  by  means  of  this  additional  graduated  arc  half  the  natural 
sine  of  any  angle  would  be  exhibited,  there  would  be  nothing 
required  but  to  take  the  continual  product  of  the  two  sides,  and 
the  half  sine  of  their  included  angle,  thus  exhibited,  to  deter¬ 
mine  the  area  of  the  triangle ;  and  that  with  tolerable  accuracy, 
independent  of  the  use  of  tables,  except  in  the  original  construc¬ 
tion  of  the  instrument.  Should  Mr.  Salmon  peruse  these  ob¬ 
servations,  we  trust  he  will  receive  the  assurance  as  sincere, 
that  they  have  been  made,  not  with  a  view  to  carp  at,  but  to  im¬ 
prove,  an  instrument,  the  invention  of  -which  does  him  great 
credit,  and  which  will  doubtless  be  found  extremely  useful  to 
such  as  do  not  possess  either  leisure  or  ability  to  perform  some  of 
the  tedious  and  intricate  calculations  which  frequently  occur 
in  practical  trigonometry. 


Description  of  an  Apparatus  for  transferring  Gases  over  Water,  or 
Quicksilver,  &c.  By  the  Rev.  Gilbert  Austin. — Irish 
Trans.  Vol.  x.  1806. 

This  apparatus  consists  of  three  pieces  of  plate-glass,  the  po¬ 
lish  of  which  has  been  taken  off  by  emery.  The  largest  plate 
should  be  somewhat  broader1,  and  about  twice  as  long  as  the  dia- 
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meter  of  the  jars  used  in  collecting  and  transferring  the  gases.  ,1$ 
has  a  hole  about  half  an  inch  diameter,  drilled  through  the  middle- 
of  the  plate.  The  second  and  third  plate  are  not  quite  so  wide 
as  the  first ;  they  should  both  be  cut  oft’  the  same  piece  of  glass, 
that  they  may  be  of  the  same  thickness ;  and  when  joined  together, 
they  must  be  somewhat  longer  than  the  first  plate  :  the  second 
plate  has  a  hole  drilled  through  it  near  one  end. 

The  jars  used  with  these  plates  must  have  their  edges  ground 
upon  a  flat  plate  with  fine  emery.  The  gas  being  then  collected 
in  the  jar,  the  first  plate  is  laid  close  to  the  mouth,  and  then  the 
second ;  so  that  the  holes  drilled  through  them  do  not  coincide. 
The  plates  being  moderately  pressed  upon  the  mouth,  the  jar  thus 
closed  is  lifted  out  of  the  water,  and  set  with  the  mouth  upper¬ 
most.  The  jar  into  which  the  gas  is  to  be  transferred  is  filled 
with  water,  the  third  plate  is  pressed  upon  the  mouth  of  it,  and 
then  being  turned  with  the  mouth  downwards,  must  be  placed 
upon  the  first  plate,  so  that  the  edge  may  come  in  the  strictest 
contact  with  that  of  the  secohd  plate.  The  hole  in  the  second 
plate  is  to  be  filled  with  water,  and  then  the  two  upper  plates  are 
slid  over  the  first,  so  that  the  holes  may  coincide,  and  permit  the 
gas  to  pass  from  one  jar  to  the  other.  When  a  sufficient  quantity 
has  thus  been  transferred  into  the  upper  jar,  the  plates  must  be  slid 
->o  that  the  holes  may  no  longer  coincide. 

As  the  first  plate  is  apt  to  rise  from  the  mouth  of  the  lower 
jar,  it  is  best  to  fix  it  in  a  simple  kind  of  frame.  The  same  ap¬ 
paratus,  upon  a  smaller  scale,  may  be  used  with  jars  of  quick¬ 
silver,  as  the  joints  of  the  plates  retain  quicksilver,  provided  the 
height  is  not  more  than  three  or  four  inches  ;  and  small  jars  hold 
quicksilver  very  well,  when  standing  with  their  mouths  down¬ 
wards,  upon  ground  plates  of  glass.  It  may  indeed  be  so  reduced 
in  size  as  to  enable  the  operator  to  perform  all  his  experiments  on 
gases  confined  by  quicksilver,  with  about  four  or  five  pound  of 
that  metal;  a  frame  in  which  the  plates  may  slide  being  fixed  to 
the  mouth  of  the  jar,  which,  being  filled  with  quicksilver,  is  to 
be  inverted  in  a  small  trough,  to  hold  no  more  quicksilver  than 
will  just  cover  the  frame,  a  small  groove  being  made  in  the  bot¬ 
tom,  to  admit  a  bent  tube  ;  and  the  quicksilver  which  descends 
out  of  the  jar  is  permitted  to  run  out  through  a  channel  in  the 
side  of  the  trough  into  a  cup. 

Observations . — This  is  certainly  an  ingenious  contrivance,  as  it 
saves  the  operator  a  deal  of  disagreeable  dabbling  in  water,  or 
continual  immersion  of  his  hands  in  quicksilver,  which  were  un¬ 
avoidable  in  the  old  method  of  transferring  gases.  At  the  same 
time,  the  construction  is  very  simple,  and  exempt  from  the  diffi¬ 
culties  attending  the  formation  and  use  of  glass  stopcocks. 

It  .is  evident  that  the  plates  may,  in  some  cases,  be  advantage- 
3  • 
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ously  applied  to  the  upper  part  of  jars,  employed  in  the  collec¬ 
tion  of  the  gas  in  the  first  instance,  and  thus  the  iqcumbrance  of 
a  pneumatic  trough  may  not  only  be  entirely  avoided,  but  the 
quantity  of  the  gas  ascertained  to  a  greater  degree  of  accuracy, 
by  its  being  exposed  to  a  small  and  known  quantity  of  water. 
Thus  let  a  jar  open  at  top  be  put  into  a  trough,  with  a  groove  in 
the  bottom  for  the  tube,  and  a  discharging  aperture  in  the  side ; 
if  then  the  first  and  second  plate  be  placed  on  the  top,  the  com¬ 
mon  air  in  the  jar  may  be  transferred  into  another,  and  the  jar  it) 
the  trough  filled  either  with  water  or  quicksilver,  without  any 
inversion  in  the  fluid.  And  this  method  appears  to  be,  in  parti¬ 
cular,  superior  to  the  fitting  of  a  frame  to  the  mouth  of  the  jar, 
as  proposed  by  Mr.  Austin. 

On  the  Proportion  of  the  several  Gases  which  constitute  the  Atmo¬ 
sphere .  By  John  Dalton. — JManch,  Mem.  Vpl.  i. 

Series. 

In  a  former  paper,  “  On  the  Constitution  of  mixed  Gases,'* 1 2 3 
Mr.  D.  adopted  such  proportions  of  the  simple  elastic  fluids  tc 
constitute  the  atmosphere  as  were  then  current :  the  principal  ob¬ 
ject  in  that  essay  -was,  to  shew,  that  the  repulsive  power  of  each 
particle  is  confined  to  those  of  its  own  kind,  and  consequently 
the  force  of  such  fluid,  retained  in  a  given  vessel,  or  gravitating, 
is  the  same  in  a  separate  as  in  a  mixed  state,  depending  only 
upon  its  own  density  and  temperature. 

The  objects  of  the  present  essay  are — 

1.  To  determine  what  part  of  the  weight  of  the  Whole  com-  1 
pound  atmosphere  is  due  to  each  of  its  component  parts. 

2.  To  determine  the  relative  weights  of  the  ‘different  gases  in 
a  given  volume  of  atmospheric  air,  such  as  it  is  at  the  earth’s 
surface. 

3.  To  investigate  the  proportions  of  the  gases  to  each  other, 
such  as  they  ought  to  be  fpund  at  different  elevations  above  the 
earth’s  surface. 

To  those  who  consider  the  atmosphere  as  a  chemical  com¬ 
pound,  these  objects  have  only  one  answer ;  but  upon  Mr.  D.’s 
hypothesis,  they  are  totally  distinct.  1.  The  density  and  elastic 
force  of  each  gas  at  the  earth’s  surface  are  the  effects  of  the 
weight  pf  that  atmosphere  of  gas  only,  the  different  atmo¬ 
spheres  not  gravitating  upon  each  other;  and  therefore  i-t  is  ne¬ 
cessary  to  find  how  much  the  given  volume  is  diminished  under 
the  same  pressure,  by  the  abstraction  of  each  of  its  ingredients 
pnly  :  thus,  as  it  appears  that  by  extracting  the  oxygenous  gas 
from  any  mass  of  atmospheric  air,  the  whole  is  diminished  j  in 
bulk  under  the  pressure  pf  30  inches  of  quicksilver,  we  may  in-  ‘ 
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fer  that  the  oxygenous  part  of  the,  atmosphere  presses  the  earth 
with  a  force  of  o  inches  of  quicksilver.  2.  The  weight  of  each 
gas  in  any  given  portion  of  atmospheric  air,  is  in  the  compound 
ratio  of  its  force  and  specific  gravity  :  and,  3.  The  heavier  the 
gases  are,  the  quicker  they  decrease  in  density,  as  they  ascend 
above  tile  surface  of  the  earth  ;  so  that,  as  Air.  D.  observes*  if 
the  atmosphere  had  been  of  the  same  absolute  weight  as  at  pre¬ 
sent,  but  ten  times  as  dense,  no  sensible  portion  of  it  could  hav© 
arisen  to  the  summits  of  the  highest  mountains,  whereas  an  at¬ 
mosphere  of  hydrogen  gas  of  the  same  absolute  weight  would 
supper  t  a  column  of  nearly  29  inches  of  quicksilver  on  the  sum¬ 
mit  of  Mount  Blanc. 

The  gases  known  to  be  present  in  the  atmosphere,  are  azote, 
oxygen,  aqueous  vapour,  and  carbonic  acid.  It  is  probable  that 
hydrogen  is  also  constantly  present,  but  in  so  small  a  proportion 
as  not  to  be  detected,  and  therefore  it  is  confounded  with  th© 
azote. 

The  determination  of  the  quantity  of  oxygen  contained  in  the 
atmosphere  by  means  of  nitrous  gas  appears  to  Air.  D.  to  be  not 
only  the  most  elegant  and  expeditious  of  all  the  methods  hitherto 
used,  but  also  as  correct  as  any  of  them,  when  properly  con¬ 
ducted.  Pure  nitrous  gas,  nearly  free  from  azote  or  nitrous 
oxide,  may  be  obtained  by  pouring  nitric  acid,  diluted  with  an 
equal  bulk  of  water,  upon  copper  or  quicksilver,  and  taking  care 
to  apply  little  or  no  heat. 

One  hundred  measures  of  common  air,  mixed  with  36  of  pure 
nitrous  gas,  in  a  tube  only  of  an  inch  wide,  is  reduced  in  a 
few  minutes  to  79  or  80  measures,  and  exhibits  no  signs  of  either 
oxygenous  or  nitrous  gas. 

One  hundred  measures  of  common  air,  mixed  with  72  of  ni¬ 
trous  gas,  in  a  wide  vessel,  over  water,  so  ns  to  form  a  thin  stra¬ 
tum  of  air,  will,  on  agitation,  leave  79  or  80  measures  of  azote  : 
if  in  this  manner  less  than  72  measures  of  nitrous  gas  be  used, 
the  residuum  will  contain  oxygen  ;  if  more,  the  residuum  will 
contain  some  nitrous  gas. 

Hence  it  appears  that  oxygen  combines  with  two  proportions  of 
nitrous  gas  j  with  an  equal  bulk  it  forms  nitric  acid,  with  twice 
the  bulk  it  forms  nitrous  acid  ;  and  also  that  these  two  acids  may 
be  formed  at  the  same  time.  The  wider  the  tube,  the  quicker 
the  combination  is  effected,  and  the  more  exposed  to  water,  the 
greater  is  the  quantity  of  nitrous  acid,  and  the  less  of  nitric. 

Mr.  D.  thinks  it  most  advantageous  to  endeavour  to  form  the 
nitric  only,  by  using  a  very  narrow  tube  just  wide  fenough  to  let 
air  pass  water  without  requiring  agitation,  and  employing  little 
more  nitrous  gas  than  is  sufficient  to  form  nitric  acid.  The  resi¬ 
duary  gas  is  also  to  be  transferred  as  soon  as  the  absorption  has 
taken  place  into  another  tube,  to  prevent  tire  nitric  acid  which 
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has  been  formed  and  combined  with  the  water  from  absorbing  the 
remainder  of  the  nitrons  gas. 

Mr.  D.  allows  that  Volta’s  eudiometer  is  very  accurate,  and  has 
found  100  measures  of  oxygen  require  185  of  hydrogen  on 
this  account,  he  thinks  that  the  specific  gravity  assigned  to  hy¬ 
drogen  is  too  small,  since  upon  this  ground  Sg  parts  of  oxygen 
would  unite  with  only  11  of  hydrogen,  to  form  w'ater,  whereas’ 
85  require  15  :  hydrogen  ought  therefore  to  be  about  of  the 
specific  gravity  of  common  air. 

From  a  consideration  of  the  observations  hitherto  made,  Mr.  D. 
gives  the  following  tables  : 

1.  The  azote  contained  m  the  atmosphere  supports,  when  the 
barometer  stands  at  30  inches*  —  23.36'  inches 


The  oxvgen  — ■ 

—  6.18 

The  aqueous  vapour 

—  .44 

The  carbonic  acid  gas 

—  .02 

30.00 

2.  In  a  given  volume  of  atmospheric  air,  taken  at  the  surface 
of  the  earth,  the  weight  of  the  azote  is  /5.55  per  centum. 


The  oxygen  — - 

23.32 

The  aqueous  vapour 

1 .03 

The  carbonic  acid  gas 

0 

.10 

100.00 

The  proportion  of  aqueous  vapour  is  variable  in  different 
places.  It  is  probable  that  hydrogen  is  also  constantly  present  in 
the  atmosphere,  biyt  in  too  small  a  proportion  to  be  detected  by 
any  test  that  we  ate  acquainted  with. 

Berthollet  seems  to  think  that  the  lower  strata  of  the  at¬ 
mosphere  ought  to  contain  more  oxygen  than  the  upper,  be¬ 
cause  of  the  greater  specific  gravity  of  that  gas,  and  the  slight 
attraction  it  has  for  therazote  ;  but  Mr.  D.  is  unable  to  conceive 
the  possibility  that  two  gases  can  be  held  together  by  attraction, 
unless  their  particles  unite  so  as  to  form  one  gas,  and,  as  upon 
his  theory  the  atmospheres  are  independent  on  each  other,  their 
densities  at  different  heights  must  be  different  according  to  their 
specific  gravities.  Hence  if,  on  account  of  its  superior  mass, 
we  take  the  azote  as  a  standard,  then  the  oxygen  and  carbonic 
acid  gas  will  observe  a  decreasing  ratio  to  it  in  ascending,  and  the 
aqueous  vapour  (whose  specific  gravity  Mr.  D.  estimates  at 
0.700)  an  increasing  ratio.  On  this  supposition,  the  ratio  of  the 
oxygen  to  the  azote  on  the  summit  of  Mount  Blanc,  "would  be 
as  20  to  SO,  and  therefore  at  any  ordinary  heights  no  perceptible 
difference  can  be  observed.  c 
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It  is  well  known  that  elastic  fluids  of  different  specific  graviv 
ties  being  once  diffused  through  each  other,  remain  in  a  state  of 
Uniform  and  equal  diffusion,  and  do  not  separate  so  that  the  hea¬ 
viest  is  found  in  the  lowest  place.  But  Dr.  Priestley  thought  that 
if  two  species  of  gas  of  very  different  specific  gravities  were  put 
into  the  same  vessel,  with  very  great  care  to  avoid  the  least  agi¬ 
tation,  they  might  continue  separate.  To  determine  this  point, 

Mr.  D.  made  the  following  experiments,  which  evidently  shew 
that  a  lighter  elastic  fluid  cannot  rest  upon  a  heavier,  as  is  the  case 
with  unelastic  fluids. 

The  apparatus  he  used  in  each  experiment  was  two  phials 
with  perforated  corks,  connected  by  a  tube,  which  was  usually 
10  inches  long,  and  f  -6  in  bore  y  in  some  cases  the  tube  was  30 
inches  long,  and  -§-  inch  bore.  In  all  cases,  the  heavier  gas  was 
in  the  under  phial,  and  the  two  were  placed  at  rest  in  a  perpen¬ 
dicular  position. 

A  pint  phial  of  carbonic  acid  gas  was  connected  by  the  30-inch 
tube  with  an  ounce  phial  of  common  air.  At  the  end  of  one 
hour,  the  upper  phial  did  not  contain  any  perceptible  quantity  of 
the  acid  gas,  but  in  three  hours  it  instantly  made  lime-water 
milky.  When  hydrogen,  azote,  or  nitrous  gas  was  put  into  the 
upper  phial,  they  became  impregnated  with  tjie  carbonic  acid  gas 
in  half  an  hour. 

Two  6-ounce  phials  were  connected  by  3  inches  of  the  tube  of 
a  tobacco-pipe  5  the  upper  phial  contained  hydrogen,  the  lower' 
one  common  air  :  in  two  hours  the  air  in  both  phials  exploded, 
on  being  tried. 

Two  4-ouuce  phials  were  connected  by.  the  10- inch  tube  y  One 
contained  common  air,  the  other  hydrogen  :  after  two  days  thd 
upper  one  was  found  to  contain  -}  of  common  air. 

Two  1  -ounce  phials  were  connected  as  before,  and  contained 
the  same  fluids  :  in  3|  hours  the  upper  was  about  |  common 
air  :  in  another  experiment,  the  two  gases  were  found  to  be  uni¬ 
formly  diffused  through  each  other  in  15  hours  ;  and  in  a  third 
experiment,  when  the  under  phial  contained  gas  about  J  oxyge¬ 
nous,  the  upper  phial  was  in  three  hours  |  oxygenous,  and  the 

lower  about  T  ,  . '  j 

The  result  of  these  experiments  is,  Mr.  D.  thinks,  in  favour 
of  his  hypothesis,  that  every  gas  diffuses  itself  equally  through 
any  given  space,  and  that  no  other  gas  being  in  its  way  can  pre¬ 
vent,  although  it  may  retard,  this  diffusion  j  and  as  chemical  union 
cannot  take  place  till  the  particles  are  brought  into  contiguity, 
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and  the  elastic  force  is  diametrically  opposite  to  chemical  attrac¬ 
tion,  the  circulation  of  elastic  fluids  is  not  accelerated  by  their 
having  chemical  attraction  for  each  other. 

Two  1 -ounce  phials  were  connected  by  the  small  tube,  one 
being  filled  with  nitrous  gas,  the  other  with  atmospheric  air  : 
in  three  hours  a  diminution  had  taken  place  ;  but  the  two  gases 
were  nearly  as  pure  as  before  ;  the  portions  that  had  met  in  the 
tube  forming  nitrous  acid  vapour,  which  wras  absorbed  by  the 
moisture  in  the  phials.  The  same  experiment  was  repeated  with 
the  same  effect  Nitrous  gas,  and  another,  f  oxygenous,  were 
tried  ;  in  four  hours  the  gas  in  the  upper  phial  was  still  k  oxyge¬ 
nous  ;  the  lower  phial,  owing  to  the  gas  from  the  upper  one, 
which  had  been  driven  down  the  tube  by  the  water  when  the  ap¬ 
paratus  was  undone,  was  only  azote,  with  a  small  portion  of 
oxygen.  With  nitrous  gas  and  hydrogen,  in  three  hours  the  up¬ 
per  phial  was  |  nitrous.  With  nitrous  gas  and  azote,  in  three 
hours  the  upper  phial  was  nitrous.  With  azote,  and  a  gas 
oxygenous,  in  three  hours  the  upper  phial  was  about  oxyge¬ 
nous.  With  azote  and  common  air,  in  three  hours  the  upper  ^ 
phial  was  not  diminished  by  nitrous  gas,  the  under  phial  had 
lost  of  its  oxygen,  for  the  azote  being  contaminated  with  ni¬ 
trous  gas,  this  had  united  with  all  the  oxygen  that  ascended  into 
the  upper  phial. 

In  repeating  these  experiments,  care  must  be  taken  that  the 
inside  of  the  tube  is  perfectly  dry. 

Mr.  D.  applies  these  experiments  to  explain  Dr.  Priestley’s  ob¬ 
servations  on  the  transmission  of  air  into  heated  earthen  retorts 
through  their  pores,  while,  at  the  same  time,  vapour  passed  out 
of  them  the  contrary  way  ;  the  one  case  in  Mr.  D.’s  opinion 
differing  from  the  other  only  in  having  a  great  number  of  pores 
instead  of  a  single  one  of  sensible  magnitude. 
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Xf  water  be  boiled,  or  agitated  in  vacuo,  nearly  the  whole  of 
the  gas  it  contained  will  be  extricated  from  it. 

Water  thus  freed  from  air  being  agitated  with  any  gas,  not 
chemically  uniting  with  it,  will  absorb  either  its  own  bulk  of  the 
gas,  or  a  part  of  it  equal  to  some  one  of  the  following  fractions  : 
t*  iV  zw  &c*  ^iese  being  the  cubes  of  tire  recipro¬ 

cals  of  the  natural  numbers  1,  .2,  3,  &c.  ;  the  gas  being  mea¬ 
sured  at  the  pressure  and  temperature  with  which  the  impregna¬ 
tion  was  effected.  By  experiment,  it  was  found  that  the  follow¬ 
ing  is  the  bulk  of  each  gas  absorbed  by  water,  the  bulk  of  the 
latter  being  unity. 
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jj=1.  Carbonic  acid  gas,  sulphuretted  hydrogen,  nitrous 
oxide.  v 

2x=i-.  Olefiant  gas  of  the  Dutch  chemists. 

37= -f.  Oxygen,  nitrous  gas  (the  error  from  the-  oxygen  in 
the  water  being  allowed  for),  carburetted  hydro- 
x  gen  from  stagnant  water.  -  • 

Azote,  hydrogen. 

Carbonic  oxide  gas  is  the  only  anomaly  that  has  yet  been 
found  j  of  this  gas  water  absorbs  about 

The  water  thus  absorbed  may  be  expelled  in  the  same  quantity, 
and  unaltered. 

Water  free  from  air  being  agitated  with  a  mixture  of  two  or 
more  gases,  it  will  absorb  the  same  quantity  of  each  as  if  they 
were  presented  to  it  separately.  Thus,  as  common  air  consists 
of  79  azote,  and  21  oxygen. 

Water  absorbs  ~  of  T7o%  azote,  equal  to  -  1.234 

fr oi  tVo  oxygen  -  -  778 

Total  2.012  per  cent. 

If  water  impregnated  with  one  gas  be  agitated  with  another 
gas  equally  absorbable,  there  will  apparently  be  no  absorption, 
but,  upon  examination,  the  residuary  gas  will  be  found  a  mixture 
of  the  two,  and  the  parts  of  each  in  the  water  proportional  to 
those  out  of  the  water. 

If  water  impregnated  with  one  gas  be  agitated  with  a  gas  less 
or  more  absorbable,  there  will  apparently  be  an  increase  or  dimi¬ 
nution  of  the  gas  ;  but,  upon  examination,  the  residuary  gas 
will  be  found  a  mixture,  as  in  the  former  article. 

The  quantity  of  gas  .contained  in  water  in  an  air-tight  vessel, 
not  near  full,  will  remain  the  same  in  any  temperature  between 
32°  and  212°. 

If  water  impregnated  with  one  gas  be  agitated  with  another, 
having  a  chemical  attraction  for  the  former,  the  absorption  of  the 
latter  gas  will  be  greater  by  the  quantity  necessary  to  saturate 
the  former. 

Most  liquids  absorb  the  same .  quantity  of  gas  as  pure  water, 
except  they  have  a  chemical  attraction  for  it. 

The  purer  kinds  of  water  usually  contain  their  due  share  of 
common  air ;  if  not,  they  quickly  acquire  it  by  agitation,  and 
lose  any  other  gas.  Water,  by  stagnation,  loses  sometimes  part 
or  all  of  its  oxygen,  but  the  quantity  of  azote  is  not  diminished 
by  stagnation.  Pure  rain-water,  in  a  stone-ware  bottle,  retained, 
however,  its  oxygen  at  the  end  of  more  than  a  year. 

If  water,  free  from  air,  be  agitated  with  a  small  portion  of 
common  air,  the  residuum  will  have  proportionally  less  oxygen 
than  the  original ;  so  that  water  apparently  absorbs  oxygen  in 
preference  to  azote. 


a  a  2 


ISO  On  the  Absorption  of  Water  by  Gases  and  other  Liquids . 

.  If  any  gas  bp  briskly  agitated  in  water,  it  will  gradually  disap¬ 
pear,  for,  being  divided  into  very  minute  bubbles,  they  are 
successively  driven  out  from  under  the  margin  of  the  glass. 

If  old  stagnant  water  be  in  the  trough,  and  if  it  is  common 
air  that  is  agitated,  a  residuum  of  azote  will  be  left ;  but  if  the 
water  contains  common  air,  the  residuum  will  be  unaltered  in 
quality.  y 

If  any  gas  whatever  be  agitated  over  water,  containing  com¬ 
mon  air,  the  residuum  will  contain  both  oxygen  and  azote. 

If  water  containing  equal  portions  of  two  or  more  gases  which 
are  absorbable  in  different  proportions  be  boiled,  or  agitated  in 
vacuo,  unequal  portions  of  the  gases  will  be  expelled,  that  which 
is  least  absorbable  being  expelled  in  the  greatest  proportion,  and 
the  most  absorbable  in  the  least :  those  which  are  absorbable  in 
equal  bulk  can  scarcely  overcome  the  cohesion  of  the  water 
without  violent  agitation. 

ZD 

From  the  preceding  facts,  Mr.  D.  deduces  the  following 
theory  of  absorption : 

All  gases  that  enter  into  liquids  by  means  of  pressure,  and  are 
disengaged  again  by  its  removal,  are  only  mechanically  mixed 
with  the  liquid,  and  not  chemically  combined  with  it. 

Gases  retain  their  elasticity  just  the  same  in  the  liquid  as  out 
of  it. 

Each  gas  is  retained  in  the  liquid  by  the  pressure  of  its  own 
kind  only,  no  other  gas  having  any  permanent  influence  on  it. 

When  a  liquid  has  absorbed  its  bulk  of  carbonic  acid  gas,  &c. 
the  gas  does  not  press  on  the  liquid,  but  on  the  vessel,  as  though 
no  liquid  was  in  it.  When  of  oxygen,  &e.  has  been  ab¬ 
sorbed,  the  exterior  gas  presses  on  the  liquid  with  of  its 
force,  and  on  the  internal  gas  with  of  its  force,  which  force 
presses  on  the  vessel,  and  not  on  the  liquid.  When  a  liquid  con¬ 
tains  no  gas,  its  surface  must  support  the  whole  pressure  of  any 
gas  admitted  to  it,  till  the  gas  has,  in  part,  forced  its  way  into 
the  liquid. 

A  particle  of  gas  pressing  on  the  surface  of  water  is  analogous 
to  a  single  shot  pressing  upon  the  summit  of  a  square  pile  of 
them. 

When  a  liquid  has  absorbed  of  its  bulk  of  any  gas,  the  dis¬ 
tance  of  the  two  strata  of  gas  must  be  nearly  27  times  the  dis¬ 
tance  of  the  particles  in  the  incumbent  atmosphere,  and  g  times 
the  distance  of  the  particles  in  the  liquid  5  when  only  is  ab¬ 
sorbed,  the  numbers  are  64  and  16. 

An  equilibrium  between  the  outer  and  inner  atmospheres  can 
only  take  place  when  the  distance  of  the  particles  in  one  atmo¬ 
sphere  is  the  same,  or  some  multiple  of  the  other.  , 

It  is  probable  that  the  difference  observed  in  the  quantities  of 
gas  absorbable  by  liquids  depends  on  the  weight  and  number  of 
ie  ultimate  particles  of  the  several  gases. 
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The  following  table  is  given  by  Mr,  D.  as  the  result  of  his 
inquiries  into  the  relative  weights  of  the  ultimate  particles  of 
bodies. 


Hydrogen  -  -  - 

Azote  - 

Carbone  -  -  -  - 

Amnaonia  ~ 

Olefiant  sras  - 
Oxygen  - 
Carburetted  hydrogen 
from  stagnant  water 
Water  -  - 

Phosphorus  -  -  - 

Phosphuretted  hydrogen 


1.0 

4.2 

4.3 

5.2 

5.3 
5.5 


6.3 

6.5 

7.2 

8.2 


Nitrous  gas  -  -  -  g.3 

Ether.  -----  g.6 
Gaseous  oxide  of  carbone  g.H 
Nitrous  oxide  -  -  -  13./ 

Sulphur  -  14.4 

Alcohol  -  -  -  -  15.1 

Nitric  acid  -  -  -  15.2 

Carbonic  acid  -  -  15.3 

Sulphuretted  hydrogen  15.4- 
Sulphurous  acid  -  -  19-9 
Sulphuric  acid.  -  -  25.4 
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'The  intention  of  Mr.  D.’s  theory  is  to  remove  the  difficulties 
which  occur  inMr.De  Luc’s  theory  of  atmospherical  vapour ;  but 
Mr.  G.  imagines  that  even  the  present  improvement,  although 
ingenious,  is  liable  to  several  objections,  and  that  it  is  not  only 
repugnant  to  the  principles  of  the  mechanical  philosophy,  but 
that  some  well-established  facts  contradict  the  essential  points  of 
the  theory. 

Allowing,  for  the  sake  of  argument,  the  existence  of  such  a 
mixture  of  gases,  as  is  conceived  by  Mr.  D.  in  which  each  gas 
exists  as  an  independent  being,  and  exercises  the  functions  of  its 
elasticity,  just  as  if  all  other  fluids  were  withdrawn  from  the  com¬ 
mon  space,*  this  systematic  arrangement  in  an  assemblage  of 
gaseous  substances  cannot  be  maintained,  unless  one  particular 
method  of  disposing  its  component  parts  be  observed ;  which 
distribution  of  the  elements  must  be  such  as  will  produce  a  sepa¬ 
rate  equilibrium  in  the  fluid  composed  of  the  elementary  cor¬ 
puscles  of  each  denomination ;  consequently  the  equilibrium  in 
question  cannot  take  place  unless  the  necessary  disposition  of  the 
heterogeneous  particles  be  first  established ;  so  that  the  former 
requisite  of  the  theory  is  entirely  dependent  on  the  latter. 

Mr.  G.  investigates  mathematically  the  compa  ative  densities 
of  constituent  fluids  on  a  horizontal  plane,  and  demonstrates  that 
when  the  component  gases  of  a  fluid  mixture  possess  separate 
equilibriums,  their  densities  are  every  where  in  a  given  ratio,  and 
they  have  a  common  centre  of  gravity.  On  the  other  hand,  if 
their  densities  be  not  every  where  in  a  given  ratio,  and  if  they 
have  not  a  common  centre  of  gravity,  they  do  not  possess  separate 
equilibriums.  But  although  the  ultimate  parts  of  the  gases  are,  ac- 
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cording  to  Mr.  D.’s  theory,  inelastic  in  respect  to  each  other,  the 
gases  themselves  are  in  the  concrete,  elastic.  According  to  Mr. 
D.’s  fundamental  proposition,  if  two  gases  come  into  contact  with 
each  other,  the  particles  of  the  one  meeting  with  no  resistance 
from  the  particles  of  the  other,  except  that  repulsion  which  they 
exert  as  mere  obstacles  in  the  way,  would  instantly  recede  from 
each  other  as  far  as  possible,  and  arrange  themselves  as  in  a  void 
space.  But  is  it  possible  that  such  an  arrangement  can  take  place 
amongst  the  particles  of  two  or  more  gases  as  will  make  their 
centres  of  gravity  coincide  in  one  point?  When  to  any  gas  a 
portion  of  another  is  added,  the  separate  equilibriums  of  the  fluids 
cannot  exist,  and  they  will  both  obey  the  law  of  their  specific 
gravities.  As  this  contrariety  of  effects  must  continue  as  long  as- 
the  two  centres  of  gravity  are  disjoined,  it  must  of  course  be  last¬ 
ing,  as  nothing  can  put  an  end  to  it  but  an  union,  which  the  acr- 
tion  itself  tends  to  prevent. 

Nor  can  the  mutual  repulsion  of  the  constituent  particles  of 
each  gas,  considered  apart,  promote  in  the  least  the  junction  of 
the  centres  of  gravity  of  the  two  fluids,  because  the  action  and 
reaction  of  a  number  of  bodies  amongst  themselves  do  not  alter 
the  state  of  their  common  centre  of  grav  ity,  whether  it  be  at  rest 
.or  in  motion,  so  that  the  two  fluids  would  be  under  the  necessity 
of  observing  the  law  of  their  specific  gravities,  just  as  if  the  par¬ 
ticles  of  each  fluid  were  not  actuated  by  any  reciprocal  repulsion, 
or  any  other  cause  of  reaction.  Hence  Mr.  D.’s  theory  is  ren¬ 
dered  totally  indefensible,  for  the  very  same  reason  as  he  assigns 
against  the  possibility  of  a  mixture  of  mutually  repulsive  gases  of 
different  specific  gravities. 

It  is  certainly  true,  that  the  atmosphere  is  a  compound  of  gases, 
and  that  different  chemical  agents  perpetually  disturb  the  equili¬ 
brium  of  the  compound  and  in  consequence  of  the  preceding 
observations,  we  may  justly  infer  that  they  are  finited  by  chemi¬ 
cal  attraction.  This  mode  of  union  appears  also  from  the  trans¬ 
parency  of  the  atmosphere,  since  mechanical  mixtures  of  bodies 
form  opake  aggregates,  which  are  in  many  cases  rendered  trans¬ 
parent  by  fusion. 

No  one  elastic  fluid  can  maintain  a  separate  equilibrium  in  any 
aggregate,  as  long  as  it  makes  an  individual  of  that  aggregate  ; 
consequently  it  is  impossible  for  the  aqueous  part  of  common  air 
to  preserve  the  character  of  a  gas  at  low  temperatures,  because 
steam  cannot  support  30  inches  of  quicksilver,  unless  it  is  heated 
to  212°  Fahr. :  were  it  therefore  practicable  to  mix  vapour  of  a  less 
beat  with  atmospheric  air,  the  spring  of  the  gases  would  reduce 
it  in  an  instant  to  the  state  of  a  liquid  :  so  that  the  difficulty  which 
originally  rendered  De  Luc’s  theory  objectionable,  is  not  removed 
by  the  present  modification  of  it. 

The  separate  existence  of  vapour  in  the  atmosphere  is  equally 
improbable,  notwithstanding  Mr.  D.’s  invention  of  the  doctrine 
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of  separate  equilibriums;  which  he  seems  to  think  fully  sufficient 
for  that  purpose,  as  nothing  else  has  been  offered  in  support  of  his 
opinion,  unless  we  consider  the  statement  of  the  following  experi¬ 
ments  as  such.  It  two  parcels  ot  dry  air,  which  are  equal  in  all 
other  respects,  be  confined  in  two  equal  tubes,  one  of  which  is 
wret,  and  the  other  dry,  the  air  which  is  exposed  to  water  will 
expand  more  with  the  same  temperature  than  that  which  is  kept 
dry.  Upon  Mr.  D.’s  theory,  the  vapour  in  the  wet  tube  possesses 
a  spring  of  its  own,  therefore  it  takes  oft  part  of  the  weight  of  the 
column  of  quicksilver  from  the  air,  which  is  thus  enabled  to  ex¬ 
pand  itself  still  more.  But  if  the  expansion  of  the  two  airs,  by 
being  raised  59°  in  temperature,  is  computed  by  Mr.  Schmidt’s 
table,  and  that  ot  the  force  of  aqueous  vapour  be  allowed  for, 
as  stated  by  Mr.  D.  it  will  appear  that  Mr.  Schmidt  must  have 
operated  when  the  barometer  stood  at  10  inches.  If  the  two  airs 
were  raised  C)5°  in  temperature,  then  the  pressure  in  Mr. 
Schmidt’s  tabic  must  have  been  only  8  inches.  This  difference 
is  a  presumptive  evidence  that  Mr.  D.’s  theory  is  not  absolutely 
just,  provided  Mr.  Schmidt’s  and  Mr.  D.’s  tables  are  correct. 

According  to  the  theory,  the  redundant  vapour,  if  an  exit. for 
it  is  left  free,  ought  to  flow  into  the  atmosphere,  and  thereby  leave 
the  moist  air  in  the  tube  to  follow  the  law  of  expansion  belong¬ 
ing  to  dry  air.  But  by  experiment  it  was  found  that  when  a 
bottle  having  a  dew  sticking  to  the  sides  of  it,  wa$  placed  iff 
water,  whose  temperature  was  6y°  higher,  for  about  two  minutes, 
an  occasional  exit  being  allowed  for  the  vapour  and  expanding  air 
to  escape,  the  actual  expansion  of  the  air  was  nearly  double  that 
of  dry  air. 

This  superior  expansive  power  of  moist  air  is  capable  of  applica¬ 
tion  to  the  origin  of  tornadoes  and  to  the  variation  of  the  ba¬ 
rometer.  The  atmosphere  in  hot  countries  is  sometimes  heated 
to  104°,  which  state  is  succeeded  by  violent  falls  of  rain  and  hur¬ 
ricanes.  Whatever  may  be  the  refrigerating  cause,  or  that  ot  the 
precipitation  of  the  water,  the  air  which  is  suddenly  cooled  70' 
or  more,  and  at  the  same  time  parts  with  its  water,  must  lose 
much  of  its  elasticity,  and  the  destruction  of  the  equilibrium  may 
produce  the  hurricanes.  The  same  causes  probably  give  rise  to 
the  fluctuations  of  the  barometer  in  milder  climates. 


On  Mr.  Dalton's  Theory  of  mixed  Gasf  s.  By  Mr.  John  Gough. 

— Manch.  Mem.  vol.  i.  New  Series. 

Mr.  D.  who  is  secretary  to  the  Manchester  Society,  at  the  same 
time  that  he  returned  the  thanks  of  that  Society  for  the 
preceding  paper,  gave  also  his  opinions  upon  the  arguments 
contained  in  it,  couched  in  terms  of  respect.  Mr  G.  rejoined  by 
the  following  remarks  upon  the  several  passages  in  that  letter. 


184  Oil  Mr.  Dalton  s  Theory  of  mixed  Gases. 

Dalton. -‘—Gases  mixed  together,  will  be  in  a  state  of  commo¬ 
tion,  until  they  are  uniformly  diffused  through  each  other ;  the 
centre  of  gravity  of  the  fluids  is  out  of  the  question,  as  the  force  of 
gravity  upon  any  one  particle  is  infinitely  surpassed  by  its  repul¬ 
sive  power.  7 

Gough. — The  centre  of  gravity  is  the  true  seat  of  the  me¬ 
chanical  energies  of  all  bodies,  whether  they  be  fixed,  liquid,  or 
aeriform;  and  therefore  Mr.  D.’s  manner  of  arguing  is  rash,  and 
contrary  to  the  mechanical  philosophy. 

D.— 1  have  not  seen  Mr.  Schmidt’s  paper.  If  theory  will  in  all 
cases  tell  how  a  man  has  made  his  experiments,  we  might  infer 
some  of  his  experiments  were  made  on  air  of  15  or  1(1  inches 
pressure,  and  others  on  air  from  8  to  5  inches  pressure  ;  but  there 
is  something  wonderful  in  the  quick  transitions  of  some  of  his 
numbers. 

G. — It  is  merely  begging  the  question,  to  say  Mr.  Schmidt 
changed  the  pressure  in  his  experiments.  It  is  accusing  him  also 
of  being  unacquainted  with  the  simplest  doctrines  of  hydrostatics 
and  pneumatics,  although  Mr.  Kirwan  has  given  a  decided  pre¬ 
ference  to  his  experiments  on  the  elastic  force  of  vapour.  If  he 
changed  his  pressure  at  all,  he  changed  it  frequently,  but  there  is 
every  reason  to  suppose  he  used  the  mean  weight  of  the  atmo¬ 
sphere. 

D. — The  experiment  with  the  bottle  of  air  and  vapour  agrees 
with  the  calculations  of  Colonel  Roi,  and  Snussure,  but  is  very 
different  from  that  of  Schmidt.  There  can  be  no  doubt  but  that 
Schmidt’s  numbers  are  wrong.  In  respect  to  the  inferences  from 
this  experiment,  my  expressions  have  been  misunderstood'.  It 
has  been  thought  that  I  supposed  the  particles  of  one  gas,  meeting 
with  no  repulsion  from  those  of  the  other,  would  instantly  recede 
from  each  other  as  far  as  possible,  and  instantly  arrange  them¬ 
selves  as  in  a  void  space;  whereas  my  meaning  is,  that  the  par¬ 
ticles  of  the  one  gas,  meeting  with  no  other  repulsion  from  those 
of  the  other,  than  the  repulsion  which  as  obstacles  in  the  way  they 
may  exert,  would  instantly  recede  from  each  other  as  far  as  pos¬ 
sible  in  their  circumstances,  and  in  the  sequel  arrange  themselves 
just  as  in  a  void  space.  Vapour  certainly  does  enlarge  the  pores 
of  air,  without  any  necessity  df  having  the  force  of  30  inches  for 
that  purpose.  It  does  not  require  a  force  equal  to  their  mutual 
repulsion  to  increase  the  distance  of  two  particles  of  gas  part, 
but  only  the  of  that  force. 

G.— Mr.  D.  has  erroneously  stated  Mr.  Schmidt’s  elastic  force 
of  vapour  at  10o°.  Mr.  D.’s  style  is  too  perspicuous  to  be  mis¬ 
understood ;  he  is  therefore  desirous  of  concealing  an  important 
change  of  sentiment,  by  charging  his  readers  with  a  want  of 
penetration;  for  he  formerly  stated  (Manch.  Mem.  v.  p.  5S0)  the 
obstruction  to  the  passage  of  vapour  cannot  arise  from  the  weight 
of  the  atmosphere,  for  then  no-  vapour  could  arise  under  212°,  but 
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it  is  caused  by  the  vis  inertiae  of  the  particles  of  air,  similar  to  the 
obstruction  which  a  stream  of  water  meets  with  in  descending, 
among  pebbles.  Butin  truth  upon  his  own  theory,  the  least 
adventitious  force  that  can  enlarge  the  pores"  of  a  gas  must  some¬ 
what  surpass  the  pressure,  which  urges  the  particles  of  it  down¬ 
wards  j  now  since  this  pressure  on  any  particular  particle,. consists 
of  the  collective  weights  of  all  the  incumbent  particles,  hence 
vapour  which  enters  a  gas,  must  overcome  the  force  of  gravity 
upon  the  whole  fluid,  so  tliat  it  must  acquired  boiling  heat  before 
it  can  effect  an  entrance.  Mr.  D.  must  therefore  be  content  to 
rank  with  Mr.  Pictet,  and  the  other  Unsuccessful  advocates  of  an 

aqueous  atmosphere.  -  o;  "  .  # ' 

In  the  postscript,  Mr.  G.  says,  he  has  made  some  experiments 
which  lead  him  to  suspect  Mr.  Schmidt’s  accuracy. 


Remarks  on  Mr.  Gough's  Essays  on  the  Doctrine  of  mixed  Gases, 
and  on  Prof.  Schmidt's  Experiments  on  the  Expansion  vfdm/ 
and  of  moist  Air  by  Heat,  By  John  .13  Alton.-—  Munch.  Mein. 
vol.  i.  New  Series.  -  v  .  ■  ■  > 

Mr.  G.  refers  more  than  once  to  the  experiments  of  Prof. 
Schmidt,  of  Giessen,,  which  have  been  freely  quoted  by  Mr.  Kir- 
wan,  in  his  Essay  on  the  Variations  of  the  At  biosphere  (Irish 
Trans,  vol.  v-Iih).  But  as  the  results  of  his  experiments,  as  gnm 
ly  Mr.  Kirivan,  differed  remarkably  from  those  of  Mr.  D.  the 
latter  was  anxious  to  know  the  nature  of  his  apparatus,  concern¬ 
ing  which  Mr.  K.  had  not  given  any  information.  Mr.  D.  there¬ 
fore  wrote  to  him  for  an  explanation  of  it,  and  m  the  mean  time 
ventured  to  assent  (as  has  been  stated  in  die.  former  paper)  tp  Mf 
Gough’s  calculation,  that  Prof.  S.’s  experiments  had  been  mrsde 
with  a  pressure  of  15  or  l6  inches  of  quicksilver.  ^ 

.  Prof.  Schmidt  having  sent  Mr.  D.  a  copy  of  Ms  Ess-ay,  the 
latter  was  surprised  to  find  in  it  not  a  single  trace  of  the  tabM 
given  by  Mr.  Kirwan,  but  another  table  on  the  expansion  of 
moist  air  totally  different,  and  calculated  for  every  10°  of  the 
hygrometer,  and  every  5  of  Reaumur’s  thermometer.  The  cor¬ 
respondence  between  Prof.  Schmidt’s  numbers  and  Mr.  D.’s  may 
be  seen  in  the  following  comparative  statement. 

Table  of  the  Expansion  of  one  Measure  of  Air  heated  in  Contact 
with  Water.,  =  0-9933  of  dry  Air. 
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The  boiling  point  is  taken  by  Mr.  D.  at  30  inches  of  the  baro¬ 
meter  ;  by  Prof.  Schmidt  at  28  French  inches,  which  is  some¬ 
what  lower.  It  is  evident  that  Mr.  Kir  wan  committed  an  over¬ 
sight  in  representing  those  numbers  as  Schmidt’s. 

Prof.  Schmidt’s  apparatus  was  only  a  barometer  tube,  with  a 
bulb  turned  up  at  the  lower  end,  and  having  a  communication 
with  proper  stop-cocks  by  means  of  which  steam  could  be  driven 
into  the  bulb,  and  made  to  expel  the  whole,  or  any  part  of  the 
air.  When  this  was  done  the  apparatus  was  made  air-tight,  and 
immersed  in  water  at  32°,  the  condensation  of  the  steam  left  the 
inclosed  air  to  support  such  a  column  of  quicksilver  as  it  was 
able.  The  whole  apparatus  was  then  immersed  in  water  of  any 
other  temperature,  and  the  rise  of  the  quicksilver  indicated  the 
expansion  arising  from  both  air  and  vapour.  The  experiment  he 
most  relies  upon  is  the  following: 

Temperature.  Expansion  of  Air  over  Water. 
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Above  the  temperature  of  65°  Prof.  Schmidt  seems  to  think 
that  the  force  of  steam  in  air  is  the  same  as  the  force  of  pure 
steam  of  the  same  temperature  j  but  below  that  temperature,  he 
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Infers  from  the  above  table,  compared  with  the  expansion  of  pure 
steam,  that  steam  mixed  or  combined  (whichever  it  be)  with 
air,  has  less  force  than  when  pure.  This  arises  from  his  operating 
with  a  variable  pressure,  for  if  he  had  kept  an  uniform  pressure 
at  all  temperatures,  he  would  have  found  that  the  expansive  force 
of  vapour  at  any  temperature  is  precisely  the  same  when  mixed 
with  any  kind  of  gas,  as  when  pure.  Indeed  by  his  own  method, 
it  is  evidently  so  at  that  point  where  the  pressure  was  equal  to  28 
or  30  inches. 

Prof.  Schmidt  has  evidently  supposed  that  the  space  occupied 
by  any  volume  of  air  confined  by  water  is  inversely  as  the  pres¬ 
sure  5  but  a  mixture  of  air  and  vapour  is  different,  in  regard  to  its 
elasticity,  from  dry  air,  because  the  space  is  not  inversely  as  the 
pressure ;  for  if  a  bottle  of  air  be  held  with  the  mouth  downwards 
for  a  few  minutes  in  boiling  water,  on  cooling  the  water  it  will 
ascend  so  as  to  fill  almost  the  whole  bottle,  and  there  will  not  re¬ 
main  t5t  of  the  original  air,  as  stated  by  Prof.  Schmidt. 

As  to  Mr.  G.’s  own  arguments,  they  have  ail  been  answered  in 
Mr.  D.’s  letter  to  him,  quoted  in  the  preceding  paper.  It  is 
however  evident  from  the  conclusion  of  that  paper,  that  Mr.  G. 
did  not  understand  the  fundamental  principle  of  Mr.  D.’s  theory. 
A  particle  of  any  one  gas,  actually  in  contact  and  pressing  like  an 
inelastic  body  on  a  particle  of  another  kind  of  gas,  does  not  pre¬ 
vent  the  simultaneous  action  of  a  kindred  proximate  particle,  nor 
has  any  influence  in  modifying  it,  except  so  far  as  it  might  in¬ 
crease  or  diminish  their  distance.  The  mutual  action  of  homo¬ 
geneous  particles  resembles  magnetic  action,  which  is  not  affected 
by  whatever  other  action  takes  place,  or  whatever  other  body 
intervenes. 


AGRICULTURE. 


Comparative  Experiments  on  the  Cultivation  of  Potatoes ,  at  Kil- 
calmonell,  &c.  in  Scotland,  in  the  Years  17  QO  to  1805.  By  the 
Rev.  Alexander  Campbell. — Farmer  s  Mag.  No.  2 6. 

An  abstract  of  the  results  of  this  valuable  course  of  experi¬ 
ments,  during  the  first  five  years  of  the  above  period,  was,  we  are 
informed,  laid  before  the  Bath  Society,  and  published  in  their 
9th  volume  of  Papers.  The  object  of  these  experiments  has  been 
to  discover,  whether  it  was  more  for  the  interest  of  the  farmer  to 
plant  potatoes  large  or  small,  whole  or  in  pieces,  and  to  ascertain 
the  distance  at  which  they  should  be  set.  In  179°>  179G  and 
1702,  the  rows  were  3  feet,  and,  in  179^  and  1795,  feet 
asunder  \  the  distances  at  which  the  potatoes  were  planted  in  the 
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■  row,  were  measured  by  a  stick  with  notches,  and  taken  from  the- 
centres  of  the  potatoe  sets.  Care  was  taken  to  have  the  rows  as* 
equal  in  quality  of  soil  as  possible,  and  to  have  equal  justice  done 
in  manuring,  where  manure  was  applied,  as  also  in  horse  and 
hand  hoeing  them.  The  quantity  planted  and  raised  was  noted  in 
the  field,  and  every  part  nf.the  process  of  management  was  super¬ 
intended  bv  the  Rev.  Mr..  C.. himself.  The  English  acre  of  4840 
square  yards  was  used  5;  therefore  of  rows  3  feet  asunder  4840 
yards  in  length  went  to  the  acre,  and  of  2|  feet  rows  5808  yards  i-n 
length  :  the  quantities  were  ascertained  in  bolls  and  pecks  (Lin- 

-lithgow  measure),  and  pounds.  Amsterdam  weight;  19  pounds 
being  =  to  t  peck,  and  1(5  pecks  —  to  1  boll.  In  most  of  these  five 
years  experiments,  the  produce  from  pieces  of  potatoes  was  in¬ 
ferior  not  only  to  large,  but  to  small  whole  potatoe  sets;  yet,  in 
general,  the  pieces  exceeded  the  small  potatoes  in  weight  of  seed 

■  set.  The  productiveness  of  potatoes  is  probably  occasioned,  not 
so  much  by  the  weight  or  quantity  of  the  sets  planted,  as  by  their 
having  that  number  of  fibres  or  roots,  which  the  soil  they  feed  in 
can  bring  to  perfection.  Pieces  of  about  2  oz.  in  weight  and  whole 
potatoes  from  2  to  1  oz.  in  weight,  are,  when  set  12  inches  dis¬ 
tant  in  30- inch  rows,  perhaps  the  best  adapted  for  the  average  of 
soils  :  the  paring  hoe-plough  can  be  used  with  effect,  and  the 
hand-hoe  between  the  plants.  Where  potatoes  are  subject  to  the 
curl,  small  sets  should  not  be  planted;  a  disadvantage  of  planting 
shoots  instead  of  potatoes  is,  that  their  produce  do  not  ripen  so 

■  early,  and  are  therefore  more  apt  to  suffer  by  autumnal  frost,  and 
being  more  delicate  they  cannot  be  planted  so  early  as  sets  can, 
without  fear  of  injury  from  the  cold:  their,  produce  is  also  less; 
certain  than  that  from  potatoe  sets.  Potatoe  stems  aught  never 
to  be  cut,  at  any  period  of  their  growth,  but  suffered  to  decay, 
till  which  time  the  crop  will  continue  to  improve;  but  the  same 
becomes  stationary  immediately  after  the  tops  are  cut  off:  cattle 
ought  by  no  means  to  go  among  potatoes. 

The  Rev.  Mr.  C.  having  been  informed  of  the.praeticeof  the  Rev. 
Mr.  Cook  and  Mr.  Crook  of  Wiltshire,  in  scooping  out  the  eyes  of 
potatoes  for  planting  in  the  year  1/95,  instead  of  sets,  in  the  fol¬ 
lowing  years  lie  repeated  this  experiment,  and  found  'that  the  pro- 
'  duce  from  scooped  eyes,  consisted  of  a  greater  number  of  large 
and  fewer  small  potatoes,  than  by  any  other  method  of  plan  ting: 
.having  observed,  that  in  the  top  of  the  small  end  of  each  potatoe, 
there  is  an  eye  which  discovers  a  tendency  to  grow  sooner  than 
.  the  other  eyes,  and  more  vigorously;  a  row  entirely  of  these 
principal  eyes  was  planted,  and  proved  much,  superior  in  produce 
per  acre  to  the  others  ;  the  potatoes  were  also  larger  than  com¬ 
mon  :  in  others  of  the  experiments,  about  one  third  or  less  of  the 
top  end  of  each  largfe  potatoe  was  cut  off,  including  the  principal 
eye,  for  setting;  the  clear  produce  was  equal  to  that  from  whole 
,  middle-sized  sets,  and  the  weight  of  6ets  used,  not  more  than  one 
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half.  The  experiments  were  made  with  eyes  and  pieces,  newly 
separated  at  the  time  of  planting  them,  and  with  other  eyes  and 
pieces  preserved  (according  to  the  method  of  Messrs.  Cook  and 
Crook)  for  three  months,  in.  an  open  box  with  a  portion  of  chad 
sufficient  to  keep  them  from  drying  by  the  air  or  heating  by  close¬ 
ness,  kept  in  a  place  not  exposed  to  frost  or  great  heat:  very  few 
of  these  last  perished,  and  there  was  no  apparent  difference  in 
their  produce  from  the  fresh  scoops,  or  top-ends..  Potatoes  de¬ 
prived  of  their  top-ends,  and  consequently  of  the  greatest  numbac 
and  earliest  growing  of  their  eyes,  were  found  easier  to  keep  in 
condition  for  eating  through  the  summer  than  whole  ones. 

Future  experimenters  and  authors  are  cautioned  against  taking 
the  return  of  seeds  as  a  criterion  of  the  productiveness  ot  a  crop  ot 
potatoes,  instead  of  reducing  the  same  to  acreable  produce ;  and 
reference  is  made  to  table  III.  of  the  experiments,  where  2  lbs. 
of  principal  eye-scoops  produced  200  lbs.  of  potatoes,  or  100  lbs. 
from  1  ;  while  in  the  adjoining  row  2Q  lbs.  of  middle-sized  whole  sets 
produced  240 lbs.  or  only  8-}  from  1  !  Part  of  the  potatoes  were 
raised  without  dung,  upon  lands  which  had  previously  borne  tur¬ 
nips,  which  were  not  fed  off  on  the  ground,  but  pulled  and  carted 
home  for  stall-feeding.  In  1796,  an  acre  of  land  for  potatoes 
was  manured  with  newly  dug  peat-earth,  placed  under  the  pota¬ 
toes  in  the  rows :  the  produce  was  14|  carts  (a  measure  or  16 
Kintyre  pecks,  each  of  48  lbs.  Amsterdam),  while  a  contiguous 
half  acre  manured  with  dung,  produced  10  such  carts  of  potatoes. 
Mr.  C.’s  horses  during  a  considerable  part  of  the  season  were  ted 
with  potatoes,  instead  of  oats. 

In  order  to  secure  greater  accuracy,  the  experiments  in  1799/ 
on  eight  kinds  of  sets,  were  five  times  repeated  in  alternately 
successive  order  (i.  e.  every  1st,  9th,  l/th  row  ot  one  sort  j. 
2d,  lOth,  1 8th  row  of  another  sort,  &c.)  in  rows  of  5  yards, 
long  across  a  ridge  or  land,  the  ploughing  and  manuring  of  which 
had  been  performed  lengthwise.  Mr.  C.  states,  as  pie  results  ot 
his  observations  on  the  disease  in  potatoe  crops,  called  the  curl, 
that  the  produce  trorn  curled  plants  are  generally  smaller  thair 
from  healthy  plants,  and  that  such,  if  used  for  seed,  are  apt  to  pro¬ 
duce  the  curl  in  the  future  crop :  for  obviating  which,  he  re¬ 
commends  scooping  the  eyes  from  the  largest  and  finest  potatoes, 
or  •cutting  such  up  with  an  eye  in  each,  and  carefully  to  mix  the 
cuttings  or  scoops  together  before  the  planting  is  begun;  and  in 
performing  this  operation,  to  set  or  drop  three  cuttings  or  scoops 
in  each  hole :  by  which  procedure,  as  the  chances  will  be  greatly 
in  favour  of  having  at  least  one  healthy  plant  in  each  hole,  the 
luxuriant  growth  of  the  same  will  soon  occasion  them  to  overpower 
and  smother  the  curled  stems,  from  the  diseased  sets  that  raay 
accidentally  be  used  :  these  curled  stems  he  directs  to  be  treated 
.  as  weeds,  and  to  be  pulled  up  or  cut  off,  as  entirely  useless.  The 
additional  expense  of  seed  in  planting  three  cuttings,  or  small 
healthy  whole  potatoes  with  that  number  of  eyes  at  least,  will  b® 
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amply  compensated  in  the  future  crop.  We  regret  our  inability, 
for  want  of  room,  to  give  the  tables  of  results,  in  the  judiciously 
varied  experiments  here  recorded  :  it  may  however  be  proper  to 
state,  that  of  twenty-seven  acreable  products  which  are  given, 
the  three  highest  are  as  follows,  viz.  1st,  In  soiV  saturated  with 
dung,  from  middle-sized  whole  sets,  12  inches  asunder  in  2-ifeet 
rows,  the  produce  was  9*  bolls,  11  pecks,  and  3  lbs.  2d,  In  the 
same  soil  and  circumstances  as  the  last,  except  that  the  sets  were 
top-ends  less  than  }  each  of  the  large  potatoes  from  which  they 
were  cut,  the  produce  was  90  bolls,  2  pecks,  and  14 lbs.  And 
3d,  In  rich  soil  at  Edinburgh,  rows  2-|  feet  asunder,  manured 
with  38  tons,  18  cwt.  nearly  of  dung  per  acre,  the  produce  was  81 
bolls,  3  pecks,  and  3  lbs. 

The  three  lowest  produces  recorded  are,  1st,  In  poor  soil,  row£ 
5  feet  asunder,  manured  at  the  rate  of  about  19  tons,  Q  cwt.  of 
dung  per  acre,  the  produce  22  bolls  and  11  pecks.  2d,  In/simi- 
lar  soil  and  alike  manured  and  managed  with  the  last,  except  that 
the  rows  ‘were  2™  feet  asunder,  produce  32  bolls,  3  pecks,  and 
161  bs.  per  acre.  And  3d,  In  rich  soil  at  Edinburgh,  rows  feet 
asunder,  without  dung,  the  produce  38  bolls,  3  pecks,  and  7  lbs. 
per  acre.  The  mean  calculated  produce  of  these  27  experiments 
we  find  to  be  60  bolls,  14  pecks,  and  l61bs.  per  acre  :  the  two 
nearest  to  and  exceeding  this  average,  were,  1st,  From  small 
whole  potatoes  planted  upon  dung,  12  inches  apart  in  2|  feet 
rows,  produce  63  bolls,  12  pecks,  and  l61bs.  And  2d,  From 
middle-sized  pieces  of  large  potatoes,  planted  as  last,  produce  63 
bolls,  15  pecks,  and  1 7  lbs.  The  two  nearest  experiments  less 
than  the  above  average,  were,  1st,  From  bottom-ends  of  large 
potatoes,  planted  as  in  the  two  last-mentioned  experiments;  the 
produce  53  bolls*  13  pecks,  and  18  lbs. ;  and  2d,  From  small  whole 
potatoes,  planted  in  2~  feet  rows,  without  dung,  on  land  which 
had  previously  borne  turnips  that  were  carried  ofF,  produce  56 
bolls,  14  pecks,  and  15lbs.  per  acre.  Mr,  C.’s  concluding  re¬ 
marks  are,  that  the  occupier  of  poor  land,  where  the  value  of  the 
produce  is  small,  should,  though  limited  in  his  means  of  providing 
manure,  apply  that  article  very  liberally  to  his  potatoe  crop; 
while  the  fortunate  possessor  of  rich  soil,  who  at  the  same  time 
obtains  good  prices  for  the  produce,  may  find  it  to  be  his  interest 
to  manure  more  sparingly  and  crop  more  land.  Two  and  half 
feet  rows  are  found  superior  to  five  feet  rows  in  produce,  both  on 
rich  and  poor  land.  Five  feet  rows,  however,  admit  of  deep 
ploughing  in  the  intervals,  to  destroy  root-weeds,  and  will  prove 
a  better  substitute  for  a  summer’s  fallow.  _ 

Observations. — Our  readers  will  find  in  the  long  tables  of  results 
given  by  the  Rev.  Mr.  C.  much  curious  and  useful  matter  for 
reflection  and  calculation,  on  the  most  economical  and  productive- 
methods  of  cultivating  this  highly  useful  root. 
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On  the  Uses  of  Potatoes  in  feeding  Cattle.  By  Mr.  Thomas 
Roberts. — Young's  Annals ,  No.  2 5Q. 

This  gentleman  cultivates  potatoes  on  a  large  scale,  as  part  of  a 
three-years  system  or  rotation  of  crops,  viz.  potatoes,  wheat,  beans, 
potatoes,  &c.  and  steams  them  for  the  use  of  his  cattle.  He  says  in 
substance  as  follows  My  oxen  and  wether  sheep  were  all  sold 
completely  fat,  by  the  20th  of  March,  1805  :  the  oxen  paid  me  rather 
more  than  1  Id.  per  bushel  for  the  potatoes,  and  the  wethers  exactly 
13d.  My  fatting  swine  with  steamed  potatoes,  rather  disappointed  me : 
to  a  certain  degree,  perhaps  rather  more  than  half  fat,  they  improved 
rapidly,  after  which,  although  they  still  ate  their  food  well,  they 
advanced  very  slowly :  after  a  month’s  trial  had  satisfied  me,  that 
their  food  was  not  forcing  enough,  I  added  to  each  steamer,  contain¬ 
ing  7  bags  or  14  cwt.  of  potatoes,  two  bushels  of  barley-meal  and  2 
bushels  of  pea-meal,  mashing  the  whole  well  together.  The  pigs 
now  throve  kindly,  but  still  they  did  not  seem  thirsty  or  hot 
enough  to  be  advancing  in  the  quickest  manner  I  therefore,  after 
ten  days,  added  to  each  14  cwt.  of  potatoes,  6  bushels  of  barley- 
meal  and  6  of  pea-meal,  which  answered  all  my  expectations ; 
and,  in  three  weeks  after  beginning  this  last  food,  I  sold  to  Mr. 
Westgarth,  of  Gosport,  ninety-three  hogs,  weighing  on  an 
average  ten  score  and  fifteen  pounds.  In  this  way  I  do  not  think 
the  potatoes  paid  more  than  8 d.  per  bushel.  My  potatoe-fed 
oxen,  sheep,  and  swine  all  proved  so  well,  that  I  have  not  had  a 
single  complaint  from  any  one  of  the  various  butchers  who  have 
been  my  customers,  but  they  uniformly  come  again  to  purchase 
of  them.  Potatoes  now  (Feb.  1800)  fetch  only  four  shillings 
per  bag,  or  one  shilling  less  than  last  year 3  yet  my  crop  is  so 
much  larger,  that,  besides  supporting  my  stock,  I  have  sold  to  the 
amount  of  near  three  hundred  pounds.” 

Observations .- — The  profits  derived  by  Mr.  Roberts  in  the  ap¬ 
plication  of  his  potatoes  to  the  fattening  of  cattle,  will,  we  hope, 
prove  a  stimulus  to  a  more  general  cultivation  of  them  by  farmers  * . 
We  have  frequently  known  of  large  quantities  of  potatoes,  grown 
among  young  plantations,  disposed  of  at  no  more  than  ( id .  per 
bushel,  in  plentiful  years ;  when  it  is  probable  from  the  above, 
that  double  that  sum  might  have  been  made  of  them  in  feeding 
cattle.  The  spring-sowing  of  wheat  after  potatoes,  is  stated  to 
have  succeeded  well  in  the  southern  parts  of  England. 


#  See  also,  our  1st  volume,  page  276. 
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“On  the  Culture  and  Management  of  Potatoes  as  a  Sulstitule 

for  Flour.  By  Messrs.  Nf.hemiah  Bartley  and  James 

Brightley. — Agricultural  Mag.  No.  81,  82,  and  83. 

Mr.  Bartley  states,  that  from  long  observation,  and  the  con¬ 
current  testimony  of  many  poor  cottagers,  whose  families  have 
sometimes  been  compelled  to  subsist  entirely  on  the  potatoe,  he 
has  good  reason  to  conclude,  that  a  sack  or  2  cwt.  of  potatoes  is 
equal  at  least  in  nutritious  effect,  to  a  bushel  or  (52 lbs.  of  wheat: 
that  potatoes  consist  of  water,  fibre,  and  farina ;  that  owing  to 
the  different  proportions  of  the  latter  substance,  in  different  sorts 
of  potatoes,  some  sorts  will  yield  one  forth  of  their  weight  of 
farina,  while  the  general  average  from  those  sorts  in  common 
use  may  be  but  one  fifth,  or  45  lbs.  from  the  sack  of  potatoes  :  the 
most  mealy  sorts  being  nearly  three  fourths  composed  of  water, 
and  the  most  inferior  perhaps  of  more  than  seven  eighths  :  that  a 
gallon  of  potatoe  flour  is  nearly  2  lbs.  heavier  than  the  same  mea¬ 
sure  of  wheaten  flour,  and  weight  for  weight  the  former  is  con¬ 
sidered  by  him  as  much  more  valuable  and  efficient  than  the 
latter :  that  the  particles  of  potatoe  dour  are  not  sufficiently  ad¬ 
hesive  alone  to  make  bread,  but  with  one  part  of  wheat  dour, 
added  to  two  of  potatoe  flour,  good  bread  may  be  formed. 

In  1795,  a  loaf  composed  of  equal  quantities  of  potatoe  and  wheat 
flour  was  sent  to  and  approved  by  Lord  Sheffield,  on  the  fifth  day 
after  baking :  that  potatoe  flour  appears  to  be  of  the  nature  of  orchis 
root  and  Salop,  containing  a  great  quantity  of  nutriment  in  a  small 
volume  5  about  an  ounce  weight  of  it,  formed  into  a  bouillie  with 
milk,  would  prove  a  good  breakfast:  it  is  also  presumed  that  a 
judicious  preparation  of  potatoe  flour  would  be  the  most  profit¬ 
able  in  the  fattening  of  animals,  swine  in  particular.  Mr.  Bartley 
calculates  75  sacks  of  potatoes  and  25  bushels  of  wheat  to  be  fair 
average  crops  of  each,  and  concludes  that  an  acre  of  good  potatoes 
would  be  worth  three  acres  of  wheat ;  as  the  best  or  mealy  sorts, 
are  found  to  the  full  as  productive  as  the  inferior  kinds  :  the  wheat 
crop  occupying  the  ground  for  an  entire  year,  whereas  early  sorts 
of  potatoes  might  be  selected,  which  could  be  taken  from  the 
ground  in  July,  affording  time  to  sow  tares  or  vetches  as  winter  or 
spring  feed  for  sheep.  Mr.  Bartley  disclaims  the  idea,  of  recom¬ 
mending  potatoes  to  be  cultivated  to  the  dimunition  of  our  pro¬ 
duce  of  wheat,  and  states  his  chief  aim  in  the  above  remarks  to 
be,  the  removing  of  the  principal  existing  impediment  to  an  en¬ 
larged  cultivation  of  potatoes,  viz.  the  want  of  a  mode  of  pre¬ 
serving  the  surplus  of  the  annual  consumption,  beyond  the  period 
of  the  year.  This  from  experiment,  he  conceives,  can  alone  be 
effected  by  separating  the  flour  from  the  bulbs,  which  by  a  suitable 


On  the  Culture  of  Potatoes  as  a  Substitute  for  Flour.  IQ3 

apparatus,  might  be  easily  done  in  the  large  way :  and  that  in 
tight  casks  potatoe  flour  might  be  preserved  perfectly  sound,  for 
a  great  number  of  years,  certainly  much  longer  than  wheaten 
flour:  potatoe  flour,  rather  carelessly  kepi  in  a  common  sack  for 
more  than  two  years,  was  yet  found  as  sweet  and  sound  as  ever, 
and  perfectly  fit  tor  use  in  puddings,  &c.  The  proportion  of  fibre 
contained  in  potatoes,  varies  from  one  fifteenth  to  one  twentieth  of 
the  bulb,  and  is  an  article  capable  of  being  wrought  into  paper: 
the  water  of  the  potatoe  is  thought  to  be  noxious.  Mr.  Bartlet 
states  the  prices  of  potatoes  during  his  practice  as  a  farmer,  to  have 
varied  from  one  to  twelve  shillings  per  cwt. :  at  the  former  price 
he  once  delivered  near  one  hundred  tons,  at  three  miles  distance, 
while  greater  quantities  remained  unsaleable  even  at  this  loseing 
price  :  twelve  working  Devon  oxen,  fed  on  these  and  sweet  barley 
straw,  improved  greatly  during  the  winter  and  early  part  of  the 
spring. 

Mr.Brightley  maintains,  that  the  high  encomiums  bestowed  by 
Mr.  Bartley  on  potatoes,  have  a  tendency  to  lessen  the  cultivation 
of  wheat,  the  now  grand  desideratum  of  British  husbandry  :  that 
an  acre  of  land  applied  to  the  culture  of  potatoes,  can  only  for  a 
limited  period  remain  equal  in  value  to  three  acres  of  wheat,  if" 
potatoes  were  cultivated  on  so  much  larger  a  scale  as  supposed : 
that  the  early  sorts  of  potatoes  are  so  decidedly  inferior  in  nutri¬ 
tive  qualities  to  the  later  ones,  as  to  be  more  proper  for  the  pur¬ 
poses  of  the  gardener  than  the  farmer  :  that  on  account  of  the 
expense  and  trouble  of  separating  the  farina,  the  baking  of  pota¬ 
toes  is  likely  to  prove  more  advantageous,  by  which  they  may  be 
preserved  sound  and  sweet  for  many  months:  that  the  inferior 
kinds  of  potatoes  are  almost  void  of  any  nutritious  qualities,  and 
even  impart  a  debilitating  and  noxious  effect,  and  yet,  through  in¬ 
dolence  and  ignorance,  these  well-known  inferior  sorts  are  cul¬ 
tivated. 

Mr.  Brightley  states,  that  potatoe  flour  is  inapplicable  to 
the  purposes  of  hair- powder  on  account  of  its  weight  j  that  pota¬ 
toe  starch  is  wretched,  meagre,  unsubstantial  stuff,  compared  with 
the  starch  produced  from  wheat,  and  that  wheat  must  be  at  an 
immense  price  indeed,  to  render  it  eligible  to  manufacture  starch 
from  potatoes  instead  of  it :  in  the  distilleries,  potatoes  have  not 
been  able  to  keep  their  ground,  not  even  in  their  most  plentiful 
years :  that  pork  fed  with  potatoes,  or  even  with  an  admixture  of 
potatoes  with  corn  or  milk,  is  inferior  in  weight  and  taste,  to  pork, 
otherwise  fed  :  that  potatoe  flour  has  a  cooling  and  laxative  effect 
on  animals  who  eat  it,  while  the  orchis  root  is  warm  and 
astringent ;  that  salep  is  probably  in  paid  composed  of  potatoe 
flour :  that  the  want  of  adhesion  in  potatoe-flour  bread,  shews  its 
inferiority  to  wheaten  flour:  that  the  best  wheaten  bread  is  uni¬ 
formly  preferred  by  labourers,  for  its  flavour,  but  more  for  its 
Stay  in  the  stomach,  and  imparting  a  superior  ability  to  continue 
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labour,  over  all  the  substitutes  which  have  been  proposed:  that 
though  Irishmen  are  said  to  live,  chiefly  on  potatoes,  yet  such  as 
come  here  can  all  labour  in  proportion  to  the  substantial  good¬ 
ness  of  their  keep,  and  that  during  the  late  scarcities  the  weak¬ 
ening  effects  of  potatoe  diet  were  visible  on  our  labourers  :  that 
potatoe  flour  and  milk  for  breakfast  would  only  make  a  person 
more  hungry  at  dinner,  and  that  the  cheapest  food  for  labouring 
servants  is  solid  pork  or  beef,  and  beer  “  not  guiltless  of  malt.” 

Observations. — We  are  truly  concerned  to  observe  some  of  our 
best  writers  on.  practical  agricultural  and  rural  subjects,  conti¬ 
nuing  still  ignorant  of  chemistry,  while  a  large  portion  of  them 
are  found  treating  this  essential  branch  of  knowledge,  on  all  oc¬ 
casions,  with  sovereign  contempt.  By  both  of  the  above  writers, 
potatoe  four  is  confounded  with  potatoe  starch ;  and  the  latter, 
when  deprived  of  its  soluble  or  mucilaginous  parts,  is  compared 
with  wheaten  flour,  instead  of  the  starch  of  wheat,  to  which  it 
bears  a  nearer  resemblance.  The  process  of  obtaining  the  flour  of 
potatoes  by  boiling  them  in  their  skins,  drying  them  on  a  kiln, 
and  grinding  them  in  a  steel  corn-mill,  as  described  in  the  fol¬ 
lowing  article,  seems  to  offer  a  better  mode  of  preserving  this 
valuable  substance  for  general  use,  than  Mr.  Bartley’s  above.  That 
some  mode  for  this  desirable  purpose  is  wanting,  is  apparent 
from  the  circumstance,  of  there  being  almost  regularly  an  alter¬ 
nate  dear  and  cheap  year  for  potatoes,  in  the  interior  parts  of  the 
country :  the  high  prices  of  dear  or  scarce  years  stimulate  num¬ 
bers  to  plant  largely,  by  which  the  price  in  the  spring  is  inordi¬ 
nately  advanced  ;  next  autumn  the  supply  exceeding  the  de¬ 
mand,  and  no  method  being  in  use  to  preserve  the  article,  the 
price  falls  so  low,  that  great  numbers  lose  by  their  crop,  and  are 
deterred  from  planting  at  all  next  year.  That  potatoe  starch  is 
inferior  to  wheaten  starch  for  the  purposes  of  the  laundry,  as  the 
same  has  hitherto  been  prepared  by  the  housewives  themselves, 
is  admitted,  principally  on  account  of  its  rendering  the  linen  yel¬ 
low  ;  but  that  this  property  might  be  removed,  on  a  more  ex¬ 
tended  use  of  the  article,  so  as  to  induce  scientific  manufac¬ 
turers  to  improve  the  processes,  can  hardly  be  doubted.  The 
water  into  which  potatoes  are  grated  is  not  quite  so  useless  as 
Mr.  Bartley  supposes  above,  but,  from  the  discovery  of  Mrs. 
Anne  Morris  (see  Transactions  of  the  Society  of  Arts,  vol.  xxiii. 
just  published,  and  which  wiil  be  noticed  in  our  next  number), 
the  same  seems  applicable  to  the  cleaning  of  dirty  silk,  woollen 
and  cotton  goods,  paintings,  prints,  &c.  and  perhaps  to  other 

purposes  in  the  arts.  '•  ,  .W 

• 
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Remarks  on  sundry  important  Uses  of  the  Potatoe.— -Bath  Papers , 

vol.  X. 

Experiments  on  a  large  scale  were  made  by  the  anonymous- 
author  of  this  paper.  Potatoes  were  boiled  whole  with  their 
skins  on,  dried  on  a  kiln3  and  the  whole  ground  in  a  steel  mill, 
without  separating  any  of  the  skins  in  dressing  :  this  flour  was 
found  to  keep  longer  at  sea  than  wheat  flour  :  it  has  been  used 
as  a  substitute  for  sago,  and  for  making  biscuits  without  mixture.' 
The  chief  labour  is  in  washing  the  potatoes  from  the  mould 
which  adheres  to  the  eyes,  particularly  in  those  sorts  the  eyes  of 
which  are  much  depressed.  An  average  crop  of  potatoes  is 
estimated  at  80  sacks  of  240lb.  each  per  acre  -f  and  lOOlb.  of 
washed  potatoes  will  produce  25ib.  of  dry  flour,  making  a  pro¬ 
duce  of  two  tons  and  upwards  of  flour  per  acre.  The  sort  used 
in  these  experiments  was  the  red  apple  potatoe.  In  another  ex¬ 
periment,  the  washed  potatoes  were  steamed,  bruised  slightly, 
and  then  dried  on  a  malt-kiln,  after  which  they  were  ground  in 
a  common  corn-mill,  set  as  for  wheat  flour  :  only  a  few  pieces 
not  ground,  and  a  small  quantity  of  bran,  were  separated.  Bread 
made  from  this  flour,  rose  well  in  the  oven,  but  fell  again  when 
the  oven  door  was  opened.  The  chief  precaution  necessary  in 
making  potatoe-flour  is,  to  prevent  any  fermentation  taking 
place  in  the  boiled  potatoes  previously  to  their  being  dried,  and 
to  avoid  giving  them  too  great  a  heat  in  drying,  the  heat  should 
seldom  exceed  go°.  For  the  common  purposes  of  bread,  taking 
off  the  rind  or  skin  from  the  potatoes  is  by  no  means  necessary, 
but  they  must  be  well  washed.  Potatoe  flour,  barrelled  up  and 
kept  in  a  dry  place,  seems  almost  imperishable.  Potatoes  kiln- 
dried  and  packed  in  barrels,  either  whole  or  cut  into  parts,  may 
be  kept  for  the  use  of  the  table  in  long  voyages,  and  are  capable 
of  being  again  boiled  soft  when  wanted  for  use. 


On  the  Storms'  of  Turnips.  By  a  Norfolk  Farmer .■ — Farmer's 

Mag.  No.  26. 

After  stating  the  objection  which  the  good  farmers  of  Nor¬ 
folk  feel,  to  drawing  and  carrying  off  their  turnips  to  be  stored, 
and  detailing  the  method  lately  practised  by  Mr.  John  Reptori 
(see  our  1st  volume,  page  298),  this  writer  asks,  might  not 
this  practice  be  still  further  extended  ?  why  not  draw  the  crop, 
in  dry  weather,  from  those  lands  where  poaching,  by  carrying 
them  off  in  wet  weather,  would  be  so  unquestionably  detri- 

c  c  2 


1£}6  On  preventing  Swedish  Turnips  from  shooting. 

mental  ?  and  why  may  not  the  dryest  fallows,  intended  for  tar- 
nips  the  following  season,  be  prepared  to  receive  them  wrhen  thus 
drawn,  and  the  crop  be  secured  in  trenches,  as  proposed  ?  If 
fed  upon  the  land  where  they  are  deposited,  it  will  be  enriched  5 
if  carried  off  the  field,  it  will  be  in  no  worse  condition  ;  and 
the  difference  of  expense  between  this  and  other  methods  of 
storing  cannot  be  considerable. 

Observations .- — The  hints  given  above  may  have  their  use  to  a 
limited  extent,  in  some  situations,  but  the  plan  has  its  obvious 
disadvantages  :  few  practical  farmers  will  approve  of  fallowing 
land,  after  it  has  been  richly  manured  by  the  feeding  off  of  a  crop 
of  turnips,  instead  of  taking  a  crop  of  barley  j  and  equal  ob¬ 
jections  will,  in  most  cases,  lie  to  the  sowing  turnips  after  others 
have  been  fed  off. 


On  preventing  Ruta  Baga  or  Swedish  Turnips  from  shooting. — 

Farmer's  Mag.  No.  2 6. 

On  ^  loose  sandy  soil,  on  the  borders  of  Loch  Fyne,  in  Scot¬ 
land,  the  writer  cultivated  Swedish  turnips,  by  transplanting  them 
from  a  seed-bed  in  June  or  July.  About  three  roods  thus  planted 
in  the  middle  of  June  1805,  shewed  in  Augusta  strong  disposi¬ 
tion  to  shoot,  which  became  so  general  in  September,  that  (he 
design  was  entertained  of  immediately  consuming  them  by  the 
milch  cow's,  but  thev  refused  them  at  that  season.  Several  of 
the  plants  were  nearly  in  flower,  and  fifteen  out  of  twenty  of  the 
whole  certainly  would  have  done  so,  when  it  occurred  to  the 
■Writer  to  cut  off  the  stems  about  an  inch  or  two  above  the  crown 
of  the  bulb,  which  from  that  time  began  to  enlarge  rapidly ; 
but  towards  the  latter  end  of  September  and  through  October, 
the  stumps  threw  out  innumerable  shoots  having  a  tendency  to 
flower  :  the  greater  part  of  these  were  broken  off  from  time  to 
time,  until  the  first  week  of  November,  when  the  crop  was 
drawn  and  housed;  some  of  the  bulbs  weighing  7 Jib.  :  the  ave¬ 
rage  weight  probably.  4  to  5lb.  From  the  time  of  housing  until 
the  period  of  writing,  January  1st,  half  a  dozen  early-calved 
cows,  and  some  other  cattle,  were  fed  upon  them,  and  some 
were  regularly  used  at  the  table,  without  being  able  to  discover 
any  deficiency  in  the  quality  on  account  of  the  bulbs  having  shot. 
I11  1803  several  Swedish  turnips,  grown  in  moss-land,  near  the 
borders -of  the  Loch,  were  found  to  weigh  8  and  Qlb. 

Observations. — In  unfavourable  situations  for  early  cleaning  of 
the  land  intended  for  Swedish  turnips  (which  require  fo  be  sown 
very  eaiily),  the  practice  of  transplanting  may  be  adopted  with 
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great  success;  and  when  the  seed-stalks,  from  this  or  any  other 
cause,  begin  to  shoot  up  in  the  autumn,  it  may  be  of  consider¬ 
able  importance  to  adopt  the  method  above  pointed  out,  in  an 
early  stage  of  the  mischief. 


On  laying  down  Land  for  permanent  Pasture.  By  an  Essex 
Farmer. — Agric.  Mag.  No.  82. 


This  writer,  after  stating  that  the  old  plan  of  sowing  rye¬ 
grass  and  clover  only,  or  Yorkshire  or  London  hay-seeds,  never 
produced  a  capital  meadow,  on  the  experience  of  four  years, 
upon  good  dry  loam,  and  also  on  light  soils  inclining  to  be  sandy, 
recommends,  for  this  last,  the  following  mixture  of  seeds,  which- 
may  be  had  clean,  and  in  perfection,  of  Mr.  Gills,  seedsman, 
in  Piccadilly,  London — >viz. 

Improved  perennial  rye-grass,  lolium  percnne ,  half  a  bushel. 


Cocksfoot, 
Crested  dog's-tail. 
White  clover. 
Trefoil,  — 

Burnet,  — * 

Yarrow,  — < 

Rib-grass,  — 


—  dactylis  glomerata ,  ditto. 


cynosurus  cnst  at  us, 
trifolium  repens , 
medicago  falcatd, 
poterium  sanguisorla , 
achillea  mill  folia, 
plantago  lanceolata, 


41b. 

5 

3 

4 

i 

% 


The  yarrow  is  stated  by  this  writer  to  be  far  inferior  on  his 
soil  to  the  other  plants,  and  might  be  omitted  with  advantage. 
On  poor  soils  he  would  substitute  spurry  (spergula  arvensisj ,  <jf 
the  seed  could  be  obtained 5  it  being  a  plant  in  high  repute  on 
the  barren  sands  of  the  continent,  and  said  to  be  very  productive 
of  milk  in  cows.  After  thoroughly  cleaning  the  land  by  a  sum¬ 
mer’s  fallow,  the  seeds  are  recommended  to  be  sown  towards  the 
end  of  August,  without  any  corn  crop. 


Olservations. — We  should  be  inclined  to  omit  the  three  last 
plants  in  the  above  list,  the  rib-grass  in  particular,  for  the  rea¬ 
sons  given  in  our  first  volume,  page  285.  In  these  we  find  our¬ 
selves  confirmed  by  Mr,  John  Carpenter’’ s  communication  in  the 
above  number  of  the  Agr.  Mag.  who  recommends  for  light 
land,  one  bushel  of  heavy  rye-grass  and  8  or  lOlb.  of  white 
Dutch  clover  per  acre,  to  be  sown  in  July  or  the  beginning  of 
August,  on  a  clean  fallow,  without  corn. 


On  the  Improvement  of  Grass-lands  in  Gloucestershire,  By  Mrs. 
E.  G. — Annals  of  Agr.  No.  2 5g. 

We  are  here  presented  with  the  rare  instance  of  a  Lady  under¬ 
taking  and  directing  agricultural  improvements.  She  says—1 ff  I 
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bought  a  small  estate,  and  took  possession  of  it. in  the  month  of 
July  1803.  I  mowed  the  crop  immediately,  and  had  only  nine 
ton  of^  hay  off  15  acres,  and  it  was  so  full  of  weeds,  rushes, 
mint,  &:c.  that  my  horses  would  not  touch  it.  I  found  the  land 
not  only  poisoned  with  springs,  but  full  of  great  rocks  lying 
above  ground,  and  partly  covered  with  thorns,  orles,  old  stumps 
of  trees,  &c.  :  added  to  this,  there  was  scarcely  the  vestige  of  a 
fence.  I  had  the  rocks  blown  up,  broken  small,  and  laid  in  the 
drains  :  all  the  trees  grubbed  up.  I  had  5J6  perches  of  under¬ 
drains  made,  and  as  much  open  ditching,  besides  a  large  ditch 
under  every  hedge.  I  grubbed  close  to  the  hedge-rows,  and 
sowed  hay-seeds.  This  work  was  all  concluded,  and  the 
ground  cleared,  by  the  end  of  March.  In  July  following,  I 
mowed  the  15  acres,  and  had  30  tons  of  hay,  all  of  the  lest  herb¬ 
age.  The  next  winter  (1S04)  I  dressed  the  land  with  dung, 
and  my  crops  continue  to  improve.  My  fences  are  now  all 
made,  and  I  have  planted  4000  quick-plants  in  the  dead  places, 
besides  elms  in  the  hedge-rows,  &rc.” 

Observations . — We  wish  to  call  the  attention  of  landed  pro¬ 
prietors  to  the  above  statement  :  how  many  ten  thousands  of 
acjres,  nay,  hundreds  of  thousands  of  acres,  of  upland  pasture, 
does  England  contain,  in  the  same  or  in  a  still  more  wretched  and 
neglected  state  than  the  land  here  described  !  most  part  of  it, 
however,  not  containing  any  rock  which  can  so  readily,  as  in  the 
present  instance,  be  turned  to  the  purpose  of  draining,  and  to 
fencing  also,  in  many  instances.  From  the  complete  possession 
which  hardy  broad-leaved  weeds  of  every  kind  are  known  to  get, 
in  pastures  thus  neglected,  to  the  exclusion  of  all  the  grasses 
but  some  of  the  very  worst  species,  we  are  inclined  to  suspect  a 
slight  inaccuracy  of  our  fair  writer,  in  stating,  the  first  crop  after 
the  draining,  before  any  manure  was  applied,  for  encouraging 
the  growth  of  the  dormant  and  nearly  smothered  seeds  and 
roots  of  the  good  grasses,  to  be  “  all  of  the  best  herbage  in 
the  greater  number  of  cases  this  would  scarcely  ever  come  about, 
but  by  the  most  carefully  repeated  weeding,  or  spudding  and 
drawing  of  the  rank  weeds.  On  which  account,  Mr.  Young’s 
advice  in  his  note  hereon,  is  certainly  judicious,  in  recommend¬ 
ing  the  paring  and  burning  of  such  lands,  in  order  to  lay  therm 
dawn  again  with  good  grass-seeds )  but  he  ought,  we  think,  on 
this  occasion,  to  have  entered  his  solemn  warning,  or  protest, 
against  taking  repeated  crops  of  white-strawed  grain  in  the  inter¬ 
val,  until  the  land  should  have  thereby  become  exhausted  and* 
again  foul  :  an  event  which  very  rarely  fails  to  happen,  after 
the  fiery  ordeal,  which  he  recommends  on  almost  all  occasions! 


On  the  Draining  of  loggy  Land.  By  Mr.  J.  Carpenter.— 

Agric.  Mag .  Nos.  81  and  82. 

The  first  of  the  drainages  here  described,  exceeding  6 0 
acres,  was  effected  by  Mr.  Masters ,  a  neighbour  of  and  follower 
of  Mr.  Elkington’s  method  of  draining,  as  it  is  generally  though 
improperly  called  (see  Dr.  Anderson  s  Essays,  vol.  i.  page  Uff, 
or  the  Encyclopaedia  Britannica,  vol.  iv.  page  2524,  2d  edit.). 
The  land  intended  to  be  drained,  falls  gradually  from  the  upper 
side,  towards  a  brook  on  the  opposite  side.  Mr.  Masteis  began 
at  the  lower  end  next  the  brook,  shallow  at  first,  to  secure  a 
proper  fall,  continuing  until  he  came  sufficiently  into  the  bog  ; 
then,  cutting  a  trench  4  feet  wide  from  8  to  Q  feet  deep,  carried 
it  on  from  end  to  end,  near  three  parts  in  four  distant  from  the 
upper  side,  and  about  one  fourth  part  distant  from  ihe  brook. 
While  this  work  was  carried  forward,  the  borer  of  Mr.  Elking¬ 
ton’s  invention  was  employed  by  two,  three,  or  four  men  (ac¬ 
cording  to  the  hardness  of  the  separate  layers  of  earth  mixed 
with  stone  or  gravel,  considerably  below  the  bog),  who  foiced 
the  instrument  7  to  9  feet  below  the  bottom  of  the  drain,  at 
about  every  4  yards  distance.  One  vent  for  the  single  drain  in¬ 
tended,  might  have  been  sufficient,  but  an  obstinate  neighbour 
refused  to  let  it  pass  through  an  intervening  piece  of  his  land ; 
on  which  account,  a  second  mouth  or  vent  was  begun,  as  at 
first.  The  borer  always  produced  some  water,  and  in  many 
places  it  issued  with  great  force.  Stones  cut  from  an  adjacent 
quarry,  about  18  inches  long  and  8  in  depth,  were  placed  on  each 
side  of  the  drain,  6  inches  apart ;  then  a  thm  turf  was  put  on 
each,  outside  of  the  stones,  to  keep  out  the  loose  earth  ;  over 
this  turf  gorse  or  rushes  were  put,  and  then  the  drain  was 
filled  up  with  the  earth  which  came  out  of  it :  the  same  being- 
levelled  and  trode  well,  as  it  was  filled  in,  to  prevent  surface 
water  making  its  way  down  into  the  drain,  and  carrying  the  loose 
earth  down  with  it.  As  soon  as  the  draining  was  effected,  the 
surface  was  pared  and  burnt,  and  potatoes  were  planted,  which 
proved  an  abundant  crop  j  then,  after  two  strong  and  good  Crops 
of  oats,  it  was  laid  down  with  grass-seeds,  after  a  clean  fallow. 

The  second  drainage  described  by  Mr.  C.  was  on  upwards  of 
90  acres,  worth  on  the  average  not  15s.  per  acre,  producing  an 
indifferent  kind  of  rushy  hay,  difficult  to  carry  oft  without 
miring  the  horses  employed.  This  meadow  was,  many  years  ago, 
drained  in  an  imperfect  method ;  cross  trenches  were  made, 
shallow*  and  numerous,  which  often  wanted  repairing,  being 
bottomed  with  loose  stones  or  wood,  and  only  carried  off  a  part 
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of  the  spring-water.  This  meadow  is  situated  between  two 
hills,  and  the  water  occasioning  the  bog  issues  from  both  of  the 
hills  :  a  drain  Constructed  as  described  in  the  last  case,  was  car¬ 
ried  up  on  each  side  of  the  open  drain,  or  brook,  through  the 
meadow  j  this  made  the  land  sound,  the  rushes  disappeared, 
and  the  hay  is  now  of  good  quality  ;  the  land  cheap  at  40.?.  per 
acre,  though  but  partially  watered,  in  rainy  times,  owing  to  the 
obstructions  of  a  neighbouring  mill,  or  it  would  be  worth  bo?, 
per  acre. 

“  There  are  many  (says  Mr.  C .)  possessed  with  an  erroneous 
opinion,  with  respect  to  making  the  drain  in  its  proper  place,  and 
perform  the  work  at  the  upper  instead  of  the  lower  part,  which 
they  call  breaking  the  springs  in  the  first  instance  5  but  when 
this  is  done,  they  find  the  mistake,  and  are  obliged  to  irfake 
another  near  the  descent  and  continues  Mr.  C.y  rather  excit¬ 
ingly,  “  When  you  want  to  draw  out  a  barrel  of  liquor,  would 
you  choose  to  tap  the  vessel  at  the  top  or  the  bottom  }** 

Observations . — Having  seen  considerable  practice  in  the  art  of 
draining,  in  variety  of  soils  and  situations,  enables  us  to  object  to 
such  imperfect  accounts  of  drainages  as  the  above,  and  to  remark, 
that  no  plan  or  map,  however  correct,  of  the  surface  of  a  drained 
meadow,  can  be  of  the  least  general  use,  towards  teaching  the  art 
of  draining,  if  unaccompanied  by  a  correct  section  of  the  sub-soil 
or  strata  of  the  meadow,  and  of  the  adjoining  hills,  particularly 
shewing  the  light  or  porous  stratum,  strata,  or  alluvial  matters, 
which  supply  the  water,  and  (as  is  in  most  instances  the  case) 
the  strong  or  water-tight  stratum  which  throws  the  same  out 
upon  the  surface.  Those  of  our  readers  (and  we  hope  they  are 
numerous)  who  have  read  and  studied  the  sections  of  lands  in 
Want  of  draining,  published  -  so  long  ago  by  Dr.  Anderson ,  as 
above,  by  Mr.  Wedge ,  and,  more  recently  and  fully,  by  Mr. 
Johnson  under  the  patronage  of  the  Board  of  Agriculture,  and 
by  others,  cannot  fail  of  observing  how  perfectly  empirical  are 
the  above  rules  by  Mr.  C.,  and  what  incalculable  mischief  such 
may  do,  where  gentlemen,  their  agents,  or  farmers,  in  other 
situations,  attempt  such  expensive  operations  as  are  here  recom¬ 
mended,  without  a  much  deeper  knowledge  of  this  very  intri¬ 
cate  subject.  Mr.  Elkington,  the  boasted  author  with  some,  , 
of  modern  draining,  was  unfurnished  with  the  general  know¬ 
ledge  essentially  necessary  for  distinguishing  the  particular  case 
of  draining,  which,  like  Mr.  C.  above,  he  had  long  and  practi¬ 
cally  succeeded  in,  from  the  very  numerous  other  cases  which  oc¬ 
curred  in  different  parts  of  England,  while  the  mania  for  em¬ 
ploying  him  every  where  unfortunately  continued  :  and  hence 
his  egregious  failures  at  Prisley  (see  William  Smith's  Observa¬ 
tions  on  Water-meadows,  p.  94),  at  Woburn,  &c.  &:c. 
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On  Irrigation.  By  Mr.  Thomas  Davis,  of  Longleat.—Bmh 

Papers,  vol.  x. 

If  (says  this  experienced  agriculturist,  writing  tq^a  friend  who 
had  consulted  him  respecting  marsh  land)  any  of  yout  land  be 
capable  of  irrigation,  and  you  have  water  enough  to  do  it  pro¬ 
perly  (the  great  error  has  been  in  attempting  too  much  land 
with  limited  quantities  of  water),  no  improvement  can  be  so 
great;  but  the  land  after  under-draining,  if  necessary,  must  be 
by  nature,  or  made  by  art,  f  capable  of  draining  itself,  and  that 
speedily,  from  the  water  brought  on  by  irrigation,  or  the  at¬ 
tempt  should  not  be  made.  Marsh  land  is  seldom  of  this  shape, 
unless  a  river  runs  through  it,  and  there  is  of  course  a  natural 
fall  in  the  land  :  where  you  have  that  advantage,  embrace  it  by 
all  means  ;  if  you  have  not,  be  shy  of  attempting  any  thing  on 
a  large  scale,  until  you  have  consulted  some  one  who  perfectly 
understands  the  subject.  Begin  with  a  little,  and  do  that  little 
well.  You  must  not  pretend  to  undertake  irrigation  by  any 
written  instructions  which  I  or  any  one  else  can  give  you :  you 
must  get  a  man  who  understands  the  subject  practically ,  and  who 
will  undertake  the  work  at  a  fixed  price  per  acre  :  but  even 
then,  I  would  do  but  little  at  first,  then  wait  a  year,  and  see  the 
effect,  before  I  would  go  further.  And  it  is  absolutely  essential 
that  your  own  workmen  should  see  the  effect,  and  understand 
the  subject,  and  be  fond  of  it ;  for  every  farmer,  let  him  profess 
what  he  will,  is  governed  by  his  own  workmen  ;  and  whatever 
he  may  attempt,  will  never  fully  succeed,  unless  he  can  get  them 
to  like  it,  as  well  as  himself. 


Observations. — Such  are  the  judicious  remarks  of  Mr.  D. 
than  whom  few  are  better  acquainted  with  rural  affairs  in  gene¬ 
ral.  By  meji  who  practically  understand  the  subject,  especially  if 
called  to  act  or  advise  beyond  the  sphere  of  their  own  local  prac¬ 
tice,  we  have  the  means  of  knowing  that  Mr.  D.  means,  men 
who  make  or  profess  no  secret  i-n  this  art,  but  who  can  and  are 
ready,  on  all  occasions,  to  give  a  plain  and  satisfactory  reason  for 
every  minute  particular  in  their  practice  :  the  good  effects  of  ju¬ 
dicious,  well-timed,  and  courteous  explanations  from  such  a 
man,  to  the  workmen  and  superintendants  on  a  gentleman’s 
estate,  cannot  fail  of  being  apparent  in  removing  the  prejudices, 
truly  represented  by  Mr.  D.  as  fatal  to  all  attempts  at  intro¬ 
ducing  new  practices  into  a  district. 
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On  Plantations  of  Wood  for  Fuel,  &c.  By  Mr.  J.  Carrentes.— « 

(  Agric.  Mag.  No.  81. 

Considering  aquatic  woods  as  the  quickest  growers,  and 
such  as  may  **3  planted  till  the  middle  of  May,  Mr.  C.  proceeds 
to  mention — 

1st.  The  hop  sallow,  which,  when  planted  near  rivers  or 
brooks,  should  be  of  a  length  not  to  be  injured  by  cattle  :  it  is  a 
quick  grower,  and  the  heads  bear  wood  for  bundles,  in  five  or 
six  years  :  the  refuse  used  for  fuel. 

2d.  The  common  withy  is,  on  many  accounts,  to  be  preferred 
to  others,  and  grows  with  the  least  moisture.  A  small  enclosure 
of  these,  planted  about  twelve  years  ago,  in  holes  made  by  an 
iron  bar,  with  cuttings  about  a  foot  in  length,  have  since  proved 
very  serviceable,  in  having  annually  a  supply  for  hedge-binders 
and  kidbands :  the  refuse,  and  what  is  not  wanted  for  other 
uses,  do  well  for  the  fire. 

3d.  The  alder.  This  requires  more  moisture  for  its  growth 
than  the  two  former  3  it  may  be  set  as  late  as  the  end  of  May  or 
beginning  of  June :  seedling  plants  may  be  purchased  at  about 
6s.  per  thousand,  and  planted  like  white-thorn.  This  wood, 
when  alternately  wet  and  dry,  rots  very  soon  3  but  if  always  un¬ 
der  water,  it  will  harden  like  a  stone  :  it  is  good  for  the  turners, 
and  several  mechanic  uses,  and  turns  out  a  deal  of  fuel. 

There  are  many  dry  districts,  where  birch,  broom,  and  furze 
may  be  planted  or  sown,  in  spots  of  land  very  indifferent,  and 
worth  but  little  for  any  other  purpose  :  the  last  is  particularly 
adapted  to  the  heating  of  ovens. 

Observations — Quick  as  the  growths  of  aquatic  woods  are,  few 
Landlords  of  discernment  would  wish  to  see  them  cultivated  on 
their  estates,  but  in  one  of  the  three  following  situations  : — • 
1st,  on  wet  banks,  or  in  gullies,  too  steep  for  cultivation  5  2d,  in 
tracts  of  marsh  or  boggy  land,  which,  owing  to  the  intervention 
of  a  mill-dam,  a  canal,  or  an  unaccommodating  neighbour’s 
laud,  cannot  be  drained  3  or,  3dly,  by  the  sides  of  watery  dikes, 
running  waters,  or  ponds,  or  on  low  or  small  islands  in  such.  ■ 
The  deleterious  effluvia  from  bogs,  marshes,  alder  cars,  and 
ozier  beds,  have  a  visible  effect  on  the  health  and  longevity  of 
the  inhabitants,  wherever  they  unfortunately  abound  3  on  which 
account,  as  well  as  the  superior  profit  of  such  lands  when  drained 
or  irrigated,  their  improvement  in  these  last  ways  is  to  be  re¬ 
commended. 
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On  the  Mildew  in  Wheat.  By  Messrs.  J.  Medley,  T.  Miller, 
andi.  Howland. — Young  s  Annals,  No.  25Q. 

Mr.  Medley  says,  that  the  oldest  persons  living  in  the  neigh¬ 
bourhood  of  Leeds,  in  Yorkshire,  never  remember  the  wheat  so 
mildewed  as  in  the  year  1804  :  he  inclines  to  think  the  succes¬ 
sion  of  wet,  damp  weather  in  June,  July,  and  the  beginning  of 
August,  in  that  year,  to  have  been  the  cause  :  different  soils 
appeared  equally  affected,  unless,  as  some  say,  limestone  bot¬ 
toms  suffered  rather  the  most ;  late -sown  and  late  crops  were  the 
worst:  low  and  sheltered  vales  were  much  affected  j  thin  crops 
fared  the  best,  and  the  best  crops,  whether  from  manuring  or 
otherwise,  were  the  most  affected.  Red  wheats  are  thought  to 
have  suffered  rather  the  least :  early  cutting  appears  the  only 
course  to  pursue. 

Mr.  Miller  thinks  the  strongest  soils  near  Wolverhampton  to 
have  been  most  affected  lands'  hanging  to  the  north  or  north¬ 
east  suffered  most,  except  low  sheltered  places.  Thick- sown 
crops,  if  standing  up  and  clean,  least  affected  :  the  worm  of 
grub-bitten  plants  the  worst  j  limed  crops  were  the  best  ;  the 
scent  of  the  Barbary  flowers  is  thought  to  affect  the  wheat 
crops  in  the  direction  of  the  wind :  red  and  bearded  wheats  the 
best.  Early  cutting  is  prescribed ;  for  if  the  straw  stands  long, 
it  becomes  rotten,  and  will  not  hold  binding. 

Mr.  Howland  thinks  the  Tight  gravelly  soil,  near  Ellesmere, 
suffered  the  most  from  the  togs  and  frosts  which  were  there  so 
general :  early  cutting  is  recommended. 

Olservatiojis. — These  inquiries,  instituted  by  the  Secretary  of 
the  Board  of  Agriculture,  are  very  praiseworthy,  and  so  soon  as 
all  the  answers  have  been  received  and  printed,  we  hope  that  he 
will  oblige  the  agricultural  world  with  a  synoptic  view  of  the  re¬ 
sults  of  these  interesting  facts  and  opinions. 


Means  for  curing  the  Foot-rot  in  Sheep .  By  Mr.  J.  Carpenter. 

Agric.  Mag.  No.  81. 


When  the  disorder  is  discovered  in  one  or  more  of  the 
flock,  the  sheep  should  be  immediately  housed,  to  prevent  the 
complaint  from  spreading  further  :  then,  with  a  sharp  knife,  cut 
away  all  the  rotten  parts  of  the  hoof,  and  apply  to  the  place, 
with  a  stick,  a  slight  covering  of  the  butter  of.  antimony  (sub¬ 
limed  muriate  of  antimony)  :  the  sheep  should  not  be  turned  to 
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pasture  before  the  next  morning,  as  the  wet  or  dew  may  injure 
the  effects  of  this  dressing  5  sometimes  the  upper  part  of  the 
hoof  is  affected ;  this  must  be  cut  away  and  dressed,  as  aboye, 
to  effect  a  cure. 


Observations. — Mr.  C.  states,  that  this  disorder,  though  com¬ 
mon  among  his  long-wooled  sheep,  has  not  been  heard  of  by 
him,  among  the  fine-fleeced  Ryeland  breed  :  we  have  known  the 
South-down  flocks,  on  sandy  districts  in  the  midland  coun¬ 
ties,  distressingly  affected  by  it.  Mercurial  ointments  are  there 
used  with  success,  after  paring  carefully  the  diseased  hoof :  shep¬ 
herds  cannot  be  too  attentive  to  tire  first  appearance  of  this  dread¬ 
ful  malady. 


On  Smearing  of  Sheep.  By  A.  S. — Farmer's  Mag.  No.  2 6. 

From  the  earliest  period,  it  seems  to  have  been  customary  to 
smear  or  salve  the  backs  of  sheep  in  the  autumn  ;  in  Scotland 
an  ointment  of  tar  and  butter  is  generally  used,  costing  sixpence 
or  more  for  each  sheep. 


Observations . — The  many  and  opposite  uses  and  virtues  of 
smearing,  confidently  ascribed  to  it  by  its  different  advocates, 
occasion  this  correspondent,  and  we  think  justly,  to  doubt 
whether  it  is  of  any  real  utility,  while  it  has  some  obvious  incon¬ 
veniences. 


Gn  Milch  Cows.  By  C.  H. — Farmer  s  Mag.  No.  26. 

It  has  been  a  remark  often  made,  that  the  quick-feeding 
breeds  of  cows  are  bad  milkers  j  but  this  correspondent  states 
the  very  reverse  to  be  the  case  5  and  that  the  cow  which  gave  the 
greatest  quantity  of  butter  in  a  given  time,  fed  the  fastest  when 
dry  j  also  that  ewes  which  produce  the  fattest  lambs,  are  the  first 
to  become  fat  themselves.  In  buying  barren  cows  to  feed,  such 
as  are  aged,  if  they  have  teeth  to  eat  their  meat,  are  preferred  to 
younger  ones,  which  are  parted  with  for  not  giving  enough  of 
butter.  The  small  bone,  the  fine  shape  ,  the  thin  skin,  the  mel¬ 
low'  undescnbalie  feel ,  so  much  talked  of  by  the  connoisseurs  in 
breeding,  are  the  very  marks  of  a  good  milker.  Sometimes  very 
ugly-shaped  animals,  possessing  the  other  properties,  prove  great 
.milkers  :  their  fault  is,  that  they  do  not  afterwards  lay  the  fat  on 
the  most  valuable  parts,  a  quality  which  seems  inseparably  con¬ 
nected  with  fine  shape,  or  beauty  of  form,  as  the  breeders  term 
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it.  Great  milkers  are  such  as  yield  the  greatest  quantity  of  but¬ 
ter  in  a  given  time :  a  great  quantity  of  thin  milk  is  out  of  the 
question,  even  where  the  same  is  sold,  as  the  sellers  are  at  no 
loss  to  add  water  to  rich  milk,  till  they  bring  it  to  the  standard 
quality  of  the  market. 


A  Receipt  for  making  Butter  in  Winter.  By  G.  D. — Farmer's 

Mag.  No.  2(5. 

Prepare  in  summer,  about  half  the  quantity  of  butter  used 
in  winter  for  the  table  ;  salt  it,  and  dye  it  pretty  deep  with  mary- 
gold  or  anatto.  In  winter,  put  as  much  of  this  butter  into  the 
churn,  as  shall  be  equal  to  the  quantity  you  expect  from  your  win¬ 
ter  cream  :  churn  them  together.  The  produce  has  the  look  and 
flavour  of  summer  butter,  and  is  not  salter  than  most  people  like 
new  butter  to  be. 


On  the  Management  of  live  Stock  on  arable  Farms.  By  Mr. 

Charles  Howard. — Farmer's  Mag.  No.  2(5. 

There  are  comparatively  few  arable  farms  that  would  not 
maintain  and  fatten  a  double  quantity  of  stock,  and  perhaps  in 
some  three,  four,  or  five  times  the  present  number,  without  les¬ 
sening  the  annual  produce  of  grain  :  the  advantages  resulting 
from  such  an  increase  of  stock  are  too  manifest  to  be  overlooked, 
and  call  loudly  for  attention.  By  a  proper  combination  of  green 
crops,  such  as  tares,  clover,  and  buck-wheat,  for  summer,  tur¬ 
nips,  carrots,  potatoes,  cabbages,  and  kale  for  winter,  it  is 
certainly  possible'  for  the  tillage  farmer,  to  support  and  fatten  a 
quantity  of  stock  equal  to  the  grazier,  on  the  same  number  of 
acres,  the  soil  being  of  a  similar  quality.  To  do  this,  a  consi¬ 
derable  capital  will  be  necessary,  as  the  whole  expense  of  an 
arable  farm  is  added  to  that  of  a  grazing  one :  in  the  purchase 
of  stock  for  breeding  it  will  be  invariably  found  that  the  best 
are  the  most  profitable,  and  that  attention  to  breed  cannot  be  too 
strenuously  recommended  in  animals  of  every  species  ;  size  is  no 
proof  of  excellence  in  any  stock  ;  the  great  object  of  the  farmer 
should  be  to  gain  the  greatest  possible  weight  of  animal  food, 
from  a  given  quantity  of  vegetable.  The  arable  farmer  should 
have  such  a  supply  of  green  food  as  will  enable  him  to  keep  all 
his  horses,  cattle,  and  pigs  in  the  farm-yard  throughout  the 
year ;  except  very  young  stock,  which  do  not  appear  to  answer 
quite  so  well  in  confinement.  One  acre  of  red  clover,  mown 
and  carted  to  the  farm-yard,  will,  it  is  confidently  affirmed. 
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afford  more  sustenance  during  the  summer,  than  three  acres  of  the 
best  old  grass-land  pastured.  Stall-feeding  is  considered  as  pre¬ 
ferable  to  giving  cattle,  food  in  racks  in  the  farm-yard  :  they  are 
at  all  times  qui'et,  and  less  disturbed  by  flies  in  summer ;  while 
the  shelter  in  winter  is  highly  serviceable  :  dry  littering  is  also 
essential.  The  expense  of  soiling  is  doubtless  great  5  but  the 
additional  stock  supported,  together  with  the  immense  return  of 
manure,  and  consequent  amelioration  of  the  land,  far  outweigh 
it.  One  man  will  cut,  cart  the  food,  and  attend  to  a  very  con-, 
siderable  number  of  cattle,  the  land  being  good  and  lying  near 
the  farmstead  j  and  one  or  more  men  should  always  be  appro¬ 
priated  to  this  business  only,  as  nothing  contributes  more  to  the 
thriving  of  animals  than  regular  attendance  :  the  food  ought  to 
be  given  frequently,  in  small  quantities,  and  never  allowed  to 
stand  before  them  5  their  troughs  ought  to  be  kept  sweet  and 
clean.  Variety  of  food  too,  is  necessary,  rendering  it  also  easier 
to  provide  for  every  season,  and  allow  the  land  frequent  changes 
of  crop.  The  number  of  acres  sown  with  corn  will  hereby  be 
diminished  yet,  from  the  increased  excellence  of  the  land  by 
the  green  fallows,  such  abundant  crops  would  be  insured,  as  to 
make  the  produce  of  grain  fully  equal,  if  not  to  exceed,  all  that 
*  could  be  raised  by  more  frequent  introduction  of  corn  crops. 

Observations. — These  remarks  are  given  by  Mr.  H.  as  the 
result  of  his  own  practice,  and  are  such  as  wall  doubtless  stand 
the  test  of  experience  (see  our  first  vol.  page  292).  Much  has 
been  said,  and  that  rather  clamorously,  by  some,  about  culti¬ 
vating  our  wastes ,  nearly  all  of  which  are  either  at  present  pro¬ 
ductive  in  pasturage  or  fuel ;  or  are  naturally  too  sterile  to  yield 
an  adequate  return,  for  the  expense  of  cultivation  :  low  lands  in 
want  of  draining,  will  certainly  answer  well  to  their  improvers. 
Let  us  endeavour  to  invite  sufficient  capital  to  agricultural  pur¬ 
suits,  for  accomplishing  more  generally  the  objects  pointed  out 
above  :  how  many  thousands  of  acres  of  the  present  pastures 
might  then  be  dispensed  with  !  and  the  same  be  cultivated  for 
corn,  instead  of  sending  our  millions  out  of  the  kingdom  to  en¬ 
rich  the  farmers  of  other  countries.  It  is  in  vain  to  talk  of 
lessening  our  present  consumption  of  animal  food,  in  any  ma¬ 
terial  degree  j  but  we  have  here  the  means  suggested,  of 
producing  it  from  a  far  less  surface  of  land,  and  of  course  more 
corn  might  be  grown.  From  a  more  general  adoption  of  drain¬ 
ing  and  irrigation,  we  have  also  very  great  things  to  hope. 
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On  the  Improvement  of  poor  Soils ,  where  Lime  and  Manure  cannot 
be  had.  By  Dr.  J.  Alder  son. — Young's  Ann.  No.  2 5g. 

The  Holderness  Agricultural  Society  meet  at  Hedon,  in  York¬ 
shire;  they  propose  at  each  meeting  a  question  on  agricultural  or 
rural  affairs,  which  is  to  be  discussed  by  the  members  present  at 
the  ensuing  meeting :  the  essay  before  us  was  produced  and  read 
in  one  -of  cnese  highly  useful  discussions;  and  we  regret  sincerely, 
that  our  limits  will  admit  of  giving  no  more  than  a  slight  sketch 
of  its  contents.  Soil,  according  to  Dr.  A.  consists  of  certain  pro¬ 
portions  of  the  simple  earths,  of  which  there  are  six  or  seven,  but 
as  three  of  these  compose  by  far  the  greatest  portion  of  soils,  it 
will  be  sufficient  for  general  purposes  to  note,  that  these  three 
are,  chalk,  clay ,  and  flint,  or  sand.  According  to  the  best  in¬ 
formation  on  the  subject,  if  taken  generally,  soil,  when  divided 
into  eight  parts,  ought  to  consist  of  three  parts  of  clay,  three  of 
chalk,  and  two  of  sand  :  the  last  article  admitting  of  great  varia¬ 
tions  with  respect  to  its  fineness  or  coarseness,  according  to  the 
climate,  or  quantity  of  rain  which  falls.  A  soil  consisting  en¬ 
tirely  of  clay  would  not  part  with  its  water  sufficiently  to  fit  it  for 
the  purposes  of  vegetation :  chalk  would  part  with  it  too  fast ;  and 
flint  would  not  retain  it  at  all.  There  are  many  plants  we  wish 
to  cultivate,  whose  tender  fibres  are  not  able  to"  penetrate  clay  ; 
others  that  will  n'ot  be  sufficiently  at  rest  from  the  loose  and 
changeable  nature  of  sand;  and  others  that  cannot  act  upon 
chalk.  A  due  mixture  of  the  earths  is  necessary  to  form  a  fertile 
soil,  and  barrenness  depends  on  a  deviation  from  the  proper  pro¬ 
portions.  Before  the  improvement  of  a  poor  soil  is  attempted,  we 
should  ascertain  what  the  nature  of  it  is :  in  -which  earth  it  is  de¬ 
ficient,  and  what  in  it  superabounds.  If  it  be  too  clayey  it  may 
have  a  proportion  of  chalk  and  sand  added:  and  where  such  can¬ 
not  be  had,  stiff  clay  soils  may,  in  some  situations,  be  rendered 
more  open,  by  burning  portions  of  them  in  heaps,  anduhen  plough¬ 
ing  the  hardened  earth  into  the  land  ^see  page  132  of  our  last  num¬ 
ber)  .  Sandy  soils,  even  such  as  are  liable  to  blow  away,  as  in  Suf¬ 
folk,  Norfolk,  &c.  may  be  stiffened  by  clay;  but  marl  (commonly 
containing  sixty-six  to  eighty  parts  of  chalk  in  its  composition)  is 
far  better,  where  it  can  be  had. 

In  order  to  account  for  the  circumstance,  why  a  mixture  of  the 
earths  should  be  essential  to  the  purposes  of  agriculture,.- Dr.  A. 
wishes  to  carry  the  analogy  between  “  the  changes  which  take 
place  by  the  action  of  fire  in  combustion,  and  those  changes 
.  which  constitute  or  exhibit  animal  and  vegetable  life,”  so  far,° as 
to  argue  the  probability,  that  the  different  component  parts  of  the 
soiiy  when  pulverized  and  mixed  by  cultivation,  are  capable  of 
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acting  on  each  other,  and  forming  the  various  compounds  which 
we  find  in  vegetable  productions.  The  fact,  that  pure  clay,  chalk, 
or  flint,  placed  in  a  crucible,  will  not  melt,  or  suffer  any  material 
change  in  the  hottest  furnace,  while,  if  these  be  mixed  in  certain 
proportions,  a  proper  degree  of  heat  will  liquefy  the  mass,  and  the 
compound,  when  thus  intimately  combined,  will  form  a  sub¬ 
stance  with  properties  distinct  from  any  of  the  simple  earths,  is 
brought  forward  to  illustrate  the  operations  of  ploughing,  harrow¬ 
ing,  hoeing,  and  rolling,  so  necessary  in  husbandry;  whenever 
plants  have  drawn  from  the  soil,  in  the  spot  where  they  grow, 
all  the  materials  that  happen  to  be  duly  mixed,  they  are  no  longer 
capable  of  thriving,  until;  by  a  new  operation,  more  particles  are 
brought  into  contact :  horse-hoeing,  and  the  repeated  ploughings 
performed  as  a  preparation  of  the  ground  for  the  reception  of 
fresli  seed,  are  also  mentioned  ^s  an  illustration  of  the  same 
theory  ;  whence  also,  we  see  the  reason  why  marl  becomes  so  ad¬ 
mirable  an  addition  to  some  soils,  as  to  be  called  a  manure,  the 
clay,  sand,  and  chalk,  being  therein  so  intimately  combined,  that 
it  is  capable  of  being  acted  upon  by  plants ;  the  action  of  whosb 
living  principle  seems  analogous  to  the  power  of  fire  in  altering 
the  arrangement  of  the  particles  of  matter,  elevating  some  into 
the  form  of  gas,  and  rejecting  others :  the  use  of  this  principle 
perhaps  being,  to  bring  togelhei  such  particles  of  matter  as,  when 
.duly  acted  upon  and  assimilated,  will  constitute  the  essence  of 
each  species  or  variety;  from  the  "same  nourishment,  different 
living  powers  producing  totally  distinct  matters,  only  bv  new  ar¬ 
rangements.  The  fibrous  roots  of  plants  effect  the  first  stage 
in  the  transmutation  of  inert  matter  into  life,  whereby  earth  be¬ 
comes  vegetable  matter,  which  is  no  sooner  decomposed  in  the 
stomachs  of  animals,  thaq  it  is  capable  of  being  converted  into 
animal  matter:  the  same,  when  farther  eliminated  and  purified 
by  the  delicate  organs  of  the  human  species,  reaches  the  utmost 
perfection  of  created  intelligence.”  Oil,  says  Dr.  A.  which  some 
have  denominated  the  food  of  plants,  can  no  more  enter  the  fine 
vessels  of  plants,  than  any  one  of  the  simple  earths;  it  must  first 
be  decomposed:  milk  also  does  not  enter  the  lacteal  veins  of  anD 
mals  (although  it  so  nearly  resembles  blood);  it  must  undergo 
decomposition,  and  be  digested,  as  well  as  any  other  food,  before 
it  can  serve  the  purposes  of  nourishment,  There  are  many  things 
to  he  done,  and  many  to  be.  removed,  before  barren  soils  can  be ' 
made  productive  :  particular  plants  or  weeds  may  sometimes  be 
raised  thereon  for  profit  or  manure,  however  poor  the  land,  as 
sainfoin  and  fumitory  on  chalk,  thistles  on  clay,  prickly 
spinach,  sow-thistles,  buck-wheat,  and  other  succulent  plants, 
which,  when  ploughed  in,  will  afford  a  very  considerable  supply  of 
food  for  more  useful  plants,  or  their  ashes  might  be  made 
stimuli  to  the  growth  of  such.  The  advantage  of  shelter  by  plants 
ations  of  forest  trees  ^in  exposed  situations,,  is  next  insisted  on  by 
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Dr.  A.  who  states  an  abundance  of  the  calx  or  rust  of  iron  to  be 
a  source  of  barrenness  ;  these  ferruginous  lands  are  either  of  a  red 
or  a  blue  colour:  the  iron  in  this  case  is  thought  by  Dr.  A.  to  be 
produced  by  vegetation,  and  that  the  willows,  alders,  rushes, 
mosses,  &c.  produce  more  iron  than  other  kinds  of  plants,  ip  the 
soil  in  which  they  grow.  The  draining  of  wet  lands,  and  con¬ 
structing  catcfowater  drains,  and  reservoirs,  to  hold  up  the  water 
in  dry  situations,  is  suggested,  by  which  the  low  lands  would 
escape  flooding  during  violent  rains,  after  which  the  dry  uplands 
might  be  greatly  benefited  by  irrigation.  Of  this  practice  China  is 
cited  as  an  instance,  where  a  small  rivulet  well  managed,  sometimes 
produces  fertility  in  a  whole  province.  Proper  situations  are 
pointed  out  by  Dr.  A.  where,  in  Holderness,  the  springs  and 
streams  might  at  the  time  of  the  enclosure  of  certain  parishes 
have  been  diverted  and  applied  to  the  purpose  of  irrigation.  The 
soaking  of  gypsum  or  plaster  of  Paris  in  sea  water,  where  these 
two  are  to  be  had,  is  recommended  by  Dr.  A.  as  the  means  of 
making  a  valuable  manure  when  mixed  in  a  compost.  Farm-yards 
are  here  recommended  to-be  strewed  with  sand  in  some  situations, 
as  in  Norfolk,  for  imbibing  the  urine  of  the  cattle.  In  the  same 
manner  that  some  plants  impart  or  give  out  iron  to  the  soil,  as 
above-mentioned.  Dr.  A.  supposes  that  every  sort  of  grain,  not 
only  imbibes. certain  things  from  the  soil,  but  gives  out  a  some¬ 
thing  else  which  acts  injuriously  on  a  future  crop  of  that  particu¬ 
lar  grain,  especially  if  immediately  repeated  ;  and  hence  he  would 
infer  the  necessity  of  arotation  or  successive  change  of  crops.  The 
practice  of  preserving  stubbie  lands  whole  or  unploughed  after 
harvest,  to  be  exhausted  by  the  growth  of  weeds,  is  much 
censured. 


Observations. — The  very  full  analysis  which  we  have  given 
above  of  this  long  and  curious  paper,  leaves  the  less  for  us  to  re¬ 
mark  here.  It  is  much  to  be  doubted  whether  Dr.  A.’s  ingenious 
theory  to  account  for  the  amelioration  of  soils  and  the  production 
of  vegetables,  will  stand  the  test  of  experiment,  better  than  the 
many  others  which  have  preceded  it  ;  but  the  observations  re¬ 
specting  the  uses  that  may  be  made  of  succulent  plants  or  weeds 
on  poor  lands  for  enriching  them,  are  well  deserving  of  notice. 
The  idea  has  for  some  time  been  entertained  of  iron  being 
generated  or  collected  in  the  soil  by  some  vegetables;  and  that 
such  ferruginous  matters  do,  in  some  instances,  prove  the  cause  of 
sterility,  is,  we  think,  confirmed,  in  the  instance  of  the  sandy 
Heaths,  in  Bedfordshire,  and  other  places,  producing  few  other 
plants,  besides  heath  ('erica  vulgaris),  which  in  a  surprising  man¬ 
ner  blackens  the  sand,  in  which  its  roots  strike,  and  renders  it  tefi 
times  more  steril  and  unfit  for  vegetation  than  the  red  sand 
beneath  it  is:  we  remember  Mr.  Pontey  (the  writer  on  planting, 
pruning,  $cc.)  pointing  this  gait  several  years  ago,  as  particularly 
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apparent  with  the  larch  plants  on  a  heath  of  this  kind,  that  had 
been  planted  some  years  before;  all  of  the  trees  that  were  planted 
in  old  stone-pits,  or  in  holes  deep  enough  for  their  roots  to  feed 
entirely  in  the  red  sand,  were  highly  vigorous  and  thriving,  whil© 
almost  every  one  planted  in  the  black  sand  on  the  surface  was 
either  dead,  or  in  a  dying  state.  The  particular  state  of  the  iron 
in  this  blackish  sand,  is  a  very  probable  cause  of  its  barrenness ;  but 
the  red  oxides  of  iron  are  certainly  rather  friendly  than  otherwise 
to  vegetation  in  some  instances,  witness  the  red  and  rich  lands, 
which  accompany  the  coal-measures  through  many  counties  in 
England,  and  the, effects  of  ferruginous  water  on  meadows  upon 
peat  of  the  same  nature  at  Prisley  (see  our  1st  vol.  p.  2$8)  and 
in  several  other  places. 

...Our  readers  will  find  many  valuable  hints  on  the. subject  of 
Reservoirs  for  preserving  flood  waters  for  irrigation  and  other 
useful  purposes,  by  Mr.  Jessop,  the  engineer,  on  inspecting  the 
Repertory  of  Arts,  &c.  vol.  iii.  page  243,  of  the  First  Series; 
and  by  a  reference  to  the  article  canal ,  in  Dr.  P„ees’s  Cyclopaedia, 
they  will  find,  that  the  suggestions  above,  respecting  setting 
out  irrigation-works,  at  the  time  of  an  enclosure,  were  several 
years  ago  carried  into  effect  in  different  parishes,  where  the  late 
Duke  of  Bedford  had  property  under  enclosure. 


On  the  Improvement  of  Moss  Land.  By  Mr.  J.  Mac  Neil. — 

Farmer's  Mag.  No.  25.  : 

The  land  consisted  of  mossy  soil  of  various  thickness  on  a  sub¬ 
stratum  of  the  finest  shelly  sand,  the  general  surface  being  nearly 
a  perfect  level;  after  drains  had  been  cut  in  various  directions  to 
such  depth  as  effectually  to  carry  off  the  surface  water,  it  was 
ploughed  in  the  autumn  where  practicable,  and  the  soft  and  uneven 
parts  were  leveled  with  the  spade;  12|  tons  per  acre  of  shelly 
sand  were  spread  over  it,  and  it  was  afterwards  covered  with 
black-wreck,  a  sea- weed;  the  sea-weed  was  covered  with  soil 
from  the  furrows,  and  potatoes  were  dibbled  in  at  the  rate  of 
ton  per  acre,  and  a  crop  of  20  tons  per  acre  was  afterwards  dug : 
the  succeeding  crop  was  oats.  Another  piece  of  moss  reclaimed 
by  Mr.  M‘N.  was  in  a  worse  state  than  the  former,  the  water 
having  stood  so  much  upon  it,  as  to  produce  an  entire  crop  of 
reeds ;  tire  whole  of  t  he  first  breaking  up  and  leveling  was  obliged 
to  be  done  by  the  spade,  and  the  manure  to  be  -carried  to  the  spot 
in  hand-barrows.  . 


On  the  Mildew  or  Blight  in  Corn ,  and  Steeps  for  Smut.  By  Signor 
Balsamo  and  Mr.  Mackie. — Young's  Ann.  No.  258. 

« ■ 

Mr.  Arthur  Young  has  given  the  results  of  several  inquiries, 
made  very  generally  through  the  island  of  Sicily,  by-  Signer 
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Balsamo,  in  1804,  for  ascertaining  the  cause  of  the  fatal  mildew 
then  experienced.  Among  the  probable,  causes  assigned,  are  the 
very  long  drought  after  sowing,  and  the  great:.g'iutof  wet  which 
followed  in  the  spring ;  it  was  not  apparently  caused  by  any  ex¬ 
traordinary  fogs  or  dews,  but  was  general  with  all  grain  through¬ 
out  the  island  :  the  dunged  crops  seemed  most  injured-  gravelly 
and  light  soils  were  least  affected. 

Mr.  William  Mackie,  of  East  Lothian,  states  his  practice  to 
accord  with  the  opinion  given  by  Sir  Joseph  Banks,  but  so 
violently  opposed  by  some  writers,  in  favour  of  sowing  in  some 
cases  thin  or  blighted  wheat,"  instead  of  the  plumpest  and  best 
corn  which  can  be  procured,  as  generally  recommended  and 
practised..  Mr.  M.  states,  that  in  1779j  a  large  sowing  of  -spring 
wheat  was  made  in  East  Lothian,  all  of  which  was  blighted,  or 
destroyed  by  the  rust  or  mildew,  although  the  autumn-sown 
wheats  as  uniformly  escaped  the  contagion:  in  this  year  some 
picked  spring  wheat,  of  the  plumpest  and  finesr  grains,  produced 
a  crop  Cf  so  remarkably  light  and  meagre,  that  with  great  dif¬ 
ficulty  it  could  be  separated  from  the  chad',  and  not  a  grain  of  it 
would  sink  in  pure  water:”  in  the  same  autumn  this  shrivelled 
corn,  brined  and  limed  as  usual,  was  sown  in  a  fallowed  field,  the 
remainder  of  which  was  sown  with  the  best  seed  wheat,"  which 
cpuld  at  the  time  be  procured  in  Haddington  market.  During  - 
the  spring  and  summer,  no  difference  between  the  produce  of  the 
two  seeds  could  be  discovered,  and  the  whole  f  eld  escaped  the  mil¬ 
dew,  but  at  harvest  a  few  ears  of  smut  appeared,  among  the  pro¬ 
duce  of  the  plump  seed,  while  not  a  single  smutty  ear  could  be 
found  among  that  from  the  meagre,  mildewed  wheat  5  and  when 
thrashed,  the  latter  was  found  the  best  in  quality  by  two  pounds 
in  the  bushel,  and  the  produce  per  acre  at  the  same  time  eight 
bushels  per  acre,  more  than  from  the  good  and  costly  seed.  Mr. 
M.  attributes  this  superiority  to  the,  former  kind  being  a  more 
productive  variety  of  wheat,  which  even  its  highly  mildewed 
state  could  not  counteract.  Several  other  East  Lothian  .farmers 
sowed  of  this  blighted  spring  wheat  in  1 780,  with  . similar  success 
to  the  above,  and  Mr.  M.  relates  the  case  of  a  farmer,  in  a  high  * 
and  exposed  situation,  where  wheat  can  but  with  difficulty  be 
grown,  who  has  long  and  successfully  so\vn  his  light  wheat  or 
out-dightings,  collected  in  dressing  his  wheat  for  market.  Mr. 
M.  however,  recommends  caution  to  farmers,  in  trying  this  ex¬ 
periment,  and  not  to  use  grain  which  is  rendered  light,  so  as  to  he’ 
blown  off'  by  the  fanners  among  the  offal  or  out-dightings,  by 
being  attacked  with  smut:  the  sowing  of  mildewed  wheat  in  the 
autumn,  Mr.  M.  confidently  recommends  from  his.  own  ex* 
perience,  -  -  m  ;  * 
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Mr.  J  Ames  Boaz’s  Patent  for  a  new  and  improved  Method  of 

raising  [Pater,  and  working  Machinery  hy  means  of  Steam. 

Dated  July  1805. — Report.  Arts,  No.  47,  New  Series. 

Mr.  Boaz’s  engine  he  distinguishes  by  the  name  pump ,  and 
it  admits  of  great  variety  in  its  construction,  while  it  preserves  the 
same  distinctive  character.  The  body  of  the  pump  in  one  of 
Mr.  Boaz’s  methods  of  construction  is  divided  into  two  nearly 
equal  compartments,  by  a  horizontal  partition,  into  the  middle  of 
which  is  fixed  a  vertical  tube  open  at  both  ends,  and  rather  to  one 
side  a. valve  opening  into  the  upper  compartment:  the  steam 
passes  from  the  boiler  into  this  pump,  by  a  bent  tube,  which  en¬ 
ters  the  pump  just  below  the  horizontal  partition.  The  piston 
which  fits  the  interior  of  this  pump  is  a  floating  one,  of  such  spe¬ 
cific  gravity  as  to  rise  and  fall  with  the  surface  of  the  water  in  the 
lower  compartment  of  the  pump  :  the  piston  has  a  perforation 
throughout  its  middle,  to  admit  of  its  rising  and  falling  in  the 
body  of  the  pump,  without  being  obstructed  by  the  vertical  tube  $ 
and.  to  the  bottom  of  this  piston  is  fixed  a  long  rod,  which 
works  through  the  tube,  and  a  stuffing  box  at  the  upper  end ;  so 
that  its  upper  end  may  work  the  hand  gear  (placed  at  the  top  of 
the  pump)  by  means  of  the  motion  of  the  piston.  The  hot  wa¬ 
ter  cistern  is  placed  immediately  above  the  pump,  and  has  a 
breathing  valve  opening  into  it,  as  well  as  a  returning  cock  :  the 
hot  water  tube  proceeds  first  horizontally  for  a  small  distance, 
and  then  turns  downward,  by  an  elbow,  into  the  vertical  direc¬ 
tion  towards  the  well.  At  a  suitable  distance  below  the  pump  it 
is  so  bent  as  to  form  a  kind  of  fork  with  the  cold  water  tube 
rising  from  the  well,  the  latter  being  carried  up  vertically  to  the 
top  of  the  pump,  where  is  the  cold  water  cistern,  the  delivering 
valve  from  the  pipe  opening  upwards  into  this  cistern.  The  re¬ 
turning  cock  from  the  hot  water  cistern  is  regulated  by  a  float* 
In  the  operation  of  this  steam  pump,  the  necessary  preparation 
is  to  fill  the  whole  with  the  hot  and  cold  water  tubes,  and  their 
respective  cisterns,  with  water.  The  steam  is  then  admitted 
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through  the  valve  of  the  steam-pipe  into  the  lower  compartment 
of  the  pump,  by  which  means  the  water  becomes  heated  :  when 
It  has  approached  the  boiling  point,  the  upper  surface  of  that  in 
the  lower  compartment  being  pressed  by  the  steam,  and  the  water 
not  being  permitted  to  escape  elsewhere,  is  forced  up  the  central 
tube  into  the  upper  compartment  of  the  pump,  which  being  pre¬ 
viously  full  of  water,  a  part  of  it  passes  down  the  hot  water 
tube  ;  and  the  valve  at  the  bottom  of  the  tubes  next  the  well 
being  shut  by  the  pressure,  the  water  is  made  to  ascend  along  the 
cold-water  tube,  arid  opening  the  valve  at  its  top,  enters  the 
cistern,  whence  it  finally  escapes  through  a  spout.  When  the 
steam  has  displaced  about  half  the  water  in  the  lower  compart¬ 
ment  of  the  pump,  the  piston,  which  always  descends  with  the 
surface  of  the  water,  acts  by  its  rod  upon  the  hand-gear,  which 
shuts  the  valve  in  the  steam-pipe,  and  opens  the  eduction  valve 
in  the  horizontal  partition  ;  the  consequence  of  which  is,  that 
the  water  in  the  upper  compartment  descends  by  its  own  gravity 
through  the  central  tube,  and  forces  the  steam  in  the  lower  com¬ 
partment  to  pass  through  the  eduction  valve  into  the  upper  com¬ 
partment  ;  in  which,  ascending  by  its  relative  levity,  it  comes 
into  contact  with  part  of  the  bottom  of  the  cold-water  cistern, 
and  is  condensed  :  a  vacuum  being  thus  formed,  the  atmosphere, 
to  restore  the  equilibrium,  forces  cold  water  from  the  well,  up 
through  a  certain  portion  of  the  hot-water  tube.  While  this  is 
going  on,  the  piston  will  have  risen  to  the  top  of  the  lower  com¬ 
partment,  when  its  rod  will  cause  the  hand-gear  to  shut  the 
eduction  valve,  and  open  the  steam  valve  ;  through  the  latter  of 
which  fresh  steam  will  pass  from  the  boiler  to  the  pump  for  ano¬ 
ther  stroke,  as  before.  Should  any  air  have  been  injected  along 
with  the  steam  of  the  last  stroke,  or  otherwise,  it  will  have  as¬ 
cended  to  the  top  of  the  pump,  and  be  there  lodged.  In  order  to 
get  quit  of  this  air,  which,  if  allowed  to  remain,  would  affect  the 
vacuum  of  the  succeeding  stroke,  the  very  small  breathing  valve 
is  placed  on  the  top  of  the  pump,  opening  into  the  hot-water 
cistern,  where  it  is  always  covered  with  water ;  so  that  whenever 
fresh  steam  presses  into  the  pump,  the  pressure  opens  the  breath¬ 
ing-valve,  and  allows  the  air  to  escape,  a  small  quantity  of  hot 
water  always  escaping  with  it.  This  hot  water  would  accumulate, 
and  in  time  run  over  the  cistern,  were  it  not  that  a  cock  at  the 
bottom  of  the  cistern  is  opened  by  its  float  whenever  the  hot  water 
attains  a  certain  height,  and  the  superabundance  thus  delivered 
back  into  the  pump.  By  this  manner  of  operating,  no  cold 
water  from  the  well  is  ever  allowed  to  enter  the  body  of  the 
pump  j  for  all  that  ascends  into  the  hot- water  tube,  at  each 
stroke  is  met  by  the  hot  water,  whence  it  is  forced  sto  descend, 
then  to  ascend  through  the  cold-water  tube,  and  ultimately  tQ 
escape  by  the  spout  from  the  cold-water  cistern.  The  vacuum 
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produced  is  very  perfect,  the  pump  being  completely  purged  of 
air,  through  the  breathing  valve,  every  stroke. 

When  it  is  required  to  force  water  above  the  pump,  after  it  has 
been  raised  in  the  preceding  manner  by  the  atmosphere,  the  spout 
proceeding  from  the  cold-water  cistern  is  closed  up,  and  an  ad¬ 
ditional  vertical  tube  is  attached  to  this  cistern.  The  pump  then 
works  as  before,  only  it  will  then  require  stronger  steam.  In 
both  cases,  the  boiler  should  be  fed  out  of  the  hot-water  cis¬ 
tern. 

The  same  general  principle  of  construction  receives  slight  mo¬ 
difications,  according  as  the  water  is  to  be  raised  through  smaller 
and  larger  elevations.  When  it  is  proposed  to  raise  water  several 
hundred  feet,  Mr.  Boaz  directs  that  it  be  raised  by  stages  of  about 
20  feet,  by  a  series  of  vessels  and  pipes  in  the  pit,  similar  to  a 
method  invented  by  Mr.  Peter  Keir,  and  long  ago  published  by 
him.  Mr.  Boaz’s  adaptation  of  this  method  need  not  be  described 
here. 

When  it  is  required  to  raise  the  water  which  is  to  feed  the 
boiler  through  a  considerable  distance,  and  to  work  with  steam 
of  a  high  degree  of  expansibility,  Mr.  B.  lias  two  cylindrical 
vessels,  both  of  which  have  a  pipe  entering  their  bottoms  from 
the  well  '7  one  of  them  has  two  horizontal  tubes  communicating 
with  the  bottom  and  middle  of  the  boiler,  and  the  other  a  hori¬ 
zontal  tube  communicating  with  the  top  of  the  boiler  ;  the  for¬ 
mer  vessel  may  be  called  vessel  B,  the  latter  vessel  E,  by  way  of 
distinction.  The  vessel  B  has  a  float,  and  its  float-rod  works  a 
tumbling-bob,  consisting  of  two  levers,  and  by  that  mean  opens 
and  shuts,  a  cock  in  the  tube  passing  from  vessel  E  to  the  top  of 
the  boiler.  When  the  water  in  the  boiler  gets  low,  the  float  in 
B  falls,  and  the  uppermost  pin  on  the  float-rod  presses  upon  that 
arm  of  the  tumbler  on  which  there  is  no  weight,  bringing  it 
down  till  the  weight  fixed  on  the  other  arm  of  the  tumbler  passes 
the  vertical  position,  falls  down  on  the  other  side  towards  the 
boiler,  and  striking  against  one  of  the  pins  in  a  round  plate, 
which  forms  the  head  of  the  cock,  opens  it  by  a  sudden  jerk. 
The  steam  then  rushes  from  the  boiler  into  vessel  E,  which  is 
previously  full  of  water,  and  pressing  upon  its  surface,  forces  it 
all  through  a  forked  tube  below  into  the  other  vessel  B,  which 
stands  nearer  the  boiler.  This  sudden  accession  of  water  in  B 
raises  the  float,  and  causes  the  lowermost  pin  on  the  float-rod  to 
raise  up  the  tumbler,  and  thus  to  shut  the  cock  :  hence  the 
steam  in  E  is  insulated,  and  soon  becomes  condensed  ;  so  that 
the  feed-water  rushes  up  the  pipe,  and  again  fills  the  vessel  E 
ready  for  delivery  into  the  boiler  whenever  the  fall  of  the  float 
solicits  another  supply. 

Observations. — Mr.  Boaz  remarks  that  the  alternate  motion  of 
the  water  in  any  of  his  methods  may  be  made  to  Work  machinery 
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by  means  of  a  piston,  or  otherwise,  instead  of  raising  other  water; 
or  that  the  raised  water  may  be  made  to  operate  as  a  first  mover: 
we. apprehend,  however,  that  this  application  of  his  inventions 
will  not  be  found  of  much  utility.  We  conceive  that  the  chief 
advantages  this  steam  pump  will  furnish,  will  be  when  it  is  used 
in  the  simple  state  of  our  first  description  ;  for  in  that  case,  as 
the  fluids  in  the  hot  and  cold  water  columns  nearly  balance  each 
other,  there  will  not  be  much  more  power  required  than  that 
which  will  overcome  the  friction  against  the  sides  and  sinuosities 
of  the  tubes ;  of  consequence,  steam  which  is  comparatively 
weak  may  work  the  engine  in  this  state.  We  cannot  say  that  the 
appropriation  of  Mr.  Keir’s  invention  to  that  of  the  present  pa¬ 
tentee,  seems  to  us  likely  to  be  productive  of  any  such  beneficial 
consequences  as  would  be  commensurate  to  the  expense  of 
the  erection  of  so  complicated  a  piece  of  machinery. 


Mr.  William  Scot’.?  Patent  for  Improvements  in  the  Manufac¬ 
turing  and  Working  of  various  Kinds  of  Glass.  Dated  August 
1803. — Repert.  Arts,  No.  47,  New  Series. 

The  object  of  this  patent  is  to  secure  the  right  to  manufacture 
plate  glass  from  the  circular  planes  prepared  for  window  glass, 
which  are  first  blown  into  large  globes,  and  afterwards  expanded 
before  a  powerful  fire,  by  the  centrifugal  force  given  to  them  in 
whirling  them  round  their  centres,  when  sufficiently  softened  by 
the  heat. 

Ihe  advantage  of  the  invention  is,  that  small  plates  may  be 
made  in  this  way  of  much  thinner  glass,  and  consequently 
cheaper,  than  by  the  usual  method  of  casting  the  plate  on  a 
metallic  table,  and  over  the  soft  giass  passing  a  roller,  guided  at  a 
regulated  distance  from  the  table. 

The  process  which  Mr.  Scott  directs  is  to  cut  the  glass,  pre¬ 
pared  as  for  window  glass,  into  squares  or  panes  after  it  is  drawn 
from  the  annealing  kiln;  and  to  place  two,  three,  or  more  of 
those  panes  on  each  other  in  spreading  or  annealing  kilns,  upon 
flat  surfaces  of  stone,  glass,  or  other  substances,  in  such  a  degree 
of  heat  as  shall  cause  the  glass  squares  to  yield  to  the  surface  on 
which  they  are  placed,  and  thereby  become  flat  and  adapted  for 
grinding  and  polishing :  which  operations  are  directed  to  be  per¬ 
formed  in  the  usual  manner. 


*fr.  Samuel  An  ness *s  Patent  for  Methods  of  preparing  various 

Enamel  Colours,  and  applying  the  same  to  ornamenting  useful 

Vessels  of  Glass.  Dated  Nov.  1S05. — Report.  Arts,  No.  4/,  New 

Series . 

The  method  of  enameling  on  class  which  Mr.  Anness  uses 
consists  in  mixing  with  different  colouring  ingredients,  a  fusible 
compound  which  melts  with  a  smaller  heat  than  glass,  so  as  to 
adhere  to  it,  while  the  glass  remains  uninjured  by  the  process. 
The  fusible  compound  consists  of  acetite  of  lead  in  crystals 
(called  by  Mr.  Anness,  saturmis  glorifcatusj  lib.  calcined 
natural  crystal  lib.  polverir le  or  other  alkali  lib.  mixed  together 
and  baked  in  a  slow  heat  about  twelve  hours,  then  melted,  and 
the  mass  pounded  in  an  agate  mortar,  or  other  vessel  sufficiently 
hard  and  not  metallic. 

Other  fusible  compounds  are  mentioned  in  the  specification  5 
but  the  one  stated  here  is  most  recommended  by  Mr.  Anness. 

With  this  compound  various  metallic  oxides  are  to  be  mixed 
for  the  different  colours :  for  green,  the  chief  ingredients  are  cop¬ 
per  dust,  or  blue  vitriol,  or  cobalt  arid  Naples  yellow ;  for  black, 
manganese  and  cobalt  ;  for  yellow,  antimony  or  Naples  yellow  > 
for  blue,  cobalt ;  for  white,  oxide  of  tin,  prepared  by  nitric  acid; 
for  purple,  oxide  of  gold,  prepared  by  aqua  regia;  and  for  brown, 
calcined  iron. 

These  substances  fused  with  the  fusible  compound,  and  cer¬ 
tain  proportions  of  nitre,  litharge,  and  sometimes  of  sand,  are 
afterwards  ground;  and  then  either  mixed  with  oil  or  gnm  water, 
by  grinding,  and  laid  on  the  glass  with  a  pencil ;  or  laid  on  by 
printing  with  a  glue  bat  and  copper  plate ;  or  by  dipping  the  glass 
in  the  colour,  prepared  with  the  above  fluids  to  the  consistence  of 
cream.  The  glass  is  then  to  be  exposed  to  the  proper  degree  of 
beat,  to  fuse  the  enamel  and  make  it  adhere,  without  softening 
the  glass  so  as  to  alter  its  form. 


Mr.  Mark  Isambard  Brunel’s  Patent  for  Saws  and  Machinery 
upon  an  improved  Construction ,  for  sawing  Timber  bran  easy  and 
expeditious  Manner.  Dated  May  1  SOS . — Repert.  Arts,  No.  47, 
New  Series. 

Tub  saws  described  in  Mr.  Brunei’s  specification  are  circular, 
and' turn  upon  an  axis  passing  through  their  centre.  When  they 
are  too  large  to  be  made  with  sufficient  strength  of  only  one  piece 
of  steel,  they  may  be  constituted  of  two,  four,  eight,  &c.  pieces, 
and  the  joining  edge  of  one  plate  must  be  hollow,  to  receive  the 
sharp  edge  of  that  which  is  to  be  fitted  into  it.  To  augment  the 
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strength  of  the  plates,  flanches  may  be  closely  fitted  to  them, 
several  pieces  of  leather  or  of  paper  being  interposed,  by  means 
of  which  and  screws  duly  applied,  the  whole  may  be  made  very 
firm  and  strong. 

The  improvements  in  the  machinery  for  sawing  timber  easily 
and  expeditiously,  consist  in  the  modes  of  laying  and  holding  the 
piece  of  wood  in  the  carriage  or  drag,  in  the  facility  of  shifting 
the  saw  from  one  cut  to  another,  and  in  the  practicability  of  saw¬ 
ing  both  ways  either  towards  or  from  the  saw  or  saws. 

Each  circular  saw  is  adjusted  upon  a  cylindrical  spindle,  which 
turns  within  rodings  ;  the  motion  being  communicated  by  means 
pf  a  strap  or  band  turning  about  a  proper  drum-wheel,  and  moved 
by  any  of  the  usual  actuating  powers,  as  wind,  water,  steam, 
animals,  &c.  The  piece  of  timber  being  placed  upon  a  drag  or 
carriage,  is  held  fast  by  means  of  clamps;  and  the  carriage  is 
moved  towards  and  from  the  saw  by  a  handle  or  crank  com¬ 
municating,  by  the  assistance  of-  cog  wheels,  to  a  pinion  which 
engages  in  a  horizontal  rack  running  under  the  frame  of  the 
carriage.  This  carriage  is  furnished  with  rollers  serving  to  ease 
its  longitudinal  motion,  and  is  intended  to  be  moved  by  hand,  so 
that  its  velocity  may  be  varied  at  pleasure  :  the  length  of  this 
carriage  must  obviously  be  proportionate  to  the  size  of  the  timber 
generally  Cut  by  the  saw. 

After  the  saw  has  performed  one  cut,  instead  of  moving  the 
timber,  the  saw  itself  is  moved  sidewise,  that  is,  in  the  direction 
of  its  axle,  by  means  of  screws,  after  a  'method  which  may  be 
easily  conceived,  till  it  is  brought  to  the  proper  position  for  the 
next  cut ;  when  an  adjusting  or  fixing  screw  prevents  any  lateral 
motion,  and  the  rotary  motion  of  the  saw,  and  the  rectilinear 
'motion  of  the  saw,  may  be  resumed. 

Circular  wedges  are  used,  being  intended  to  revolve  by  the  nio- 
‘  tion  of  the  log  to  follow  the  cut  opened  by  the  saw,  and  by  that 
means  to  ease  the  friction,  and  steady  the  piece'  of  timber.  Some- 
.timCs  an  instrument  composed  of  several  parallel  plates  of  metal 
may  be  used  instead  of  the  circular  wedges. 

When  several  saws  are  adjusted  on  one  spindle,  a  piece  of 
timber  may  be  converted  into  planks  by  being  drawn  once  through 
under  the  saws.  In  that  case  the  flanches  of  the  saws  are  fixed 
upon  an  iron  drum,  and  kept  firmly  in  their  relative  parallel  posi¬ 
tions  by  four  bolts.  In  order  to  lower  the  saws  as  they  wear 
away,  the  side  rails  sustaining  their  axles  may  be  depressed  by 
means  of  wedges.  The  log  of  wood  is  not  to  lie  close  upon  the 
carriage  or  drag,  but  upon  some  transverse  pieces,  which  may  be 
moved  if  requisite  when  they  come  near  the  saw. 

Observations.— If  this  patentee  have  not  enjoyed  any  oppor¬ 
tunities  of  seeing  the  principal  circular  and  other  saw-mills,  now 
erected  in  different  parts- of  this  kingdom,  he  deserves- much  credit 
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for  his  ingenuity.  But  those  who  possess  that  advantage  Will  fin# 
very  little  novelty  in  any  of  the  particulars  stated  in  this  specifica¬ 
tion.  When  circular  saws  are  made  too  large  to  be  constituted  of 
one  plate,  it  follows  of  necessity  that  there  must  be  two  or  more, 
and  that  these  must  be  joined  by  the  usual  processes,  with 
strengthening  Ranches,  &c. :  this  then  can  scarcely  be  deno¬ 
minated  an  invention  essentially  >  nor,  in  our  opinion,  can  any 
thing  in  the  specification,  except*  perhaps ,  the  circular  wedges, 
and  the  parallel  plates  sometimes  used  for  the  same  purpose. 
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Mr.  Rich.  Brown 's  Patent  for  certain  Improvements  in  the 
Construction  of  several  Parts  of  Tables ,  and  of  various  other 
Articles  of  Household  Furniture ,  which  stand  upon  or  are  sup¬ 
ported  by  Legs  or  Feet.  Dated  November  1805. — Repert.  Arts, 
No.  48,  New  Series. 

The  principal  object  of  this  patentee  is  to  connect  the  top'  rails 
or  framing  of  dining  tables,  and  other  similar  articles  of  furniture, 
in  such  a  manner  that  they  may  be  disposed  or  folded  up  into  a 
small  space  when  not  required  to  be  used.  The  several  parts  are 
connected  together  by  joints,  so  disposed  as  to  admit  of  the 
several  divisions  being  advanced  or  drawn  back  at  pleasure:  the 
horizontal  frame-work  is  so  connected  as  to  form  a  series  of  such 
figures  as  the  mathematicians  call  rhomboids',  when  the  motion  is 
such  as  to  cause  the  connecting  angles  contiguous  to  the  ad¬ 
vancing  rails  to  become  more  acute,  those  rails  are  actually  ad¬ 
vanced  :  when,  on  the  contrary,  these  angles  become  more  ob¬ 
tuse,  these  rails  recede,  and  they  come  close  to  one  another, 
when  these  angles  are  nearly  ISO  degrees.  A  familiar  idea 
of  the  contrivance  may  be  given  by  referring  to  the  com¬ 
mon  toy,  on  which  ranks  of  soldiers  are  made  to  advance  and 
recede,  with  a  similar  motion,  and  by  a  like  contrivance,  though 
more  rudely  constructed.  When  the  boards  of  the  tables  are  all 
laid  in  their  respective  places  upon  the  expanded  frame,  and  keyed, 
bolted,  forked,  or  otherwise,  sufficiently  well  and  firmly  secured 
in  their  respective  situations,  they  constitute  one  piece,  which 
gives  steadiness  and  firmness  to  the  whole  structure. 

Other  improvements  constituting  parts  of  Mr.  Brown’s  invention, 
relate  to  his  method  of  connecting  together  two  brackets,  so  that 
if  either  of  them  be  moved  outwards,  inwards,  forwards,  or  back¬ 
wards,  the  other  shall  necessarily  move  outwards,  inwards,  for¬ 
wards,  or  backwards,  over  equal  spaces  in  the  sarge  time.  For 
these  contrivances,  which  cannot  be  perspicuously  described  with¬ 
out  a  diagram,  the  reader  is  referred  to  the  48th  Number  of  th$ 
Second  Series  of  the  Repertory  of  Arts  and  Manufactures, 

Observations.— 4Hr.  Brown's  contrivance  for  causing  the  parts  of 
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fhe  horizontal  frame-work  to  advance  and  recede,  considered  in 
itself,  is  simple,  obvious,  and  distant  from  novelty  ;  but  his 
methods  of  effecting  this,  by  means  of  the  connecting  brackets, 
certainly  possess  ingenuity,  and  may  sometimes  be  adopted  with 
advantage.  The  flrst  contrivance  we  recollect  to  have  seen 
analogous  to  this  part  of  Mr.  Brown’s  inventions,  is  in  Le  diverse 
et  ar  (if dose  Machine  del  Capita  no  Agxstino  Rarnelli ,  published  in 
the  year  1588:  the  machine  alluded  to  is  a  bridge,  the  parts  of 
which  may  be  brought  dose  together  for  the  convenience  of  con¬ 
veyance  from  one  place  to  another;  but  which  may,  when  re¬ 
quired,  by  means  of  connecting  bars,  similar  to  Mr.  Brown’s,  be 
thrown  open  so  as  to  reach  over  a  narrow  river  or  the  ditch  of  a 
fortification :  the  fig.  is  No.  146,  of  Ramelli’s  book.  The  cir?* 
cumstance  of  Mr.  B.’s  table- top  being  constituted  of  separate 
boards,  to  be  arranged  and  keyed  down,  every  time  the  table  is 
out,  and  taken  to  pieces  when  it  is  put  up,  is  in  our  estima¬ 
tion  a  great  practical  objection  to.  the  use  of  these  tables;  and  it 
will  be  a  suitable  exercise  of  Mr.  Brown’s  ingenuity  to  devise 
some  farther  contrivance  by  which  this  objection  may  be  re¬ 
moved. 


Mr.  John  Wo  on  house's  Patent  for  Improvements  relative  to 
Canals.  Dated  Feh.  1800. — Repert.  Arts ,  No.  48,  New  Scries. 


Mr.  Woodhouse  mentions  four  subjects  in  his  specification: 
1st,  A  method  of  weighing  boats  when  loaded  or  when  empty. 
2d,  A  method  of  transferring  boats  from  one  level  to  another 
without  locks.  3d,  The  use  ot  a  signal  or  telegraph  to  denote 
the  approach  of  boats  to  locks.  And,  4th,  A  method  of  raising 
sunk  boats. 

The  apparatus  for  weighing  boats  consists  of  a  weighing  ma¬ 
chine,  similar  to  those  in  use  for  waggons,  supported  in  a  lock  at 
such  an  elevation  that  a  boat  can  be  floated  under  it ;  from  this, 
chains  descend  to  cross  bars  below  the  level  of  the  boat :  when 
the  boat  is  over  these  cross  bars,  the  chains  are  tightened  by 
screws,  so  as  to  draw  them  close  against  the  bottom  of  the  boat ; 
the  water  is  then  to  be  let  out  of  the  lock  below  the  level  of  the 
boat,  and  the  weight  ascertained  in  the  same  manner  on  the  ma¬ 
chine  by  a  proper  counterpoise,  as  when  weighing  a  waggon. 

The  method  of  conveying  boats  from  one  level  to  another  of  a 
canal  without  locks,  consists  in  the  use  ot  coffers,  into  which  the 
boats  may  be  floated  out  of  the  levels ;  drums  or  wheels  are  so 
placed  above  the  upper  level  that  the  coffers  may  be  suspended  by 
cords  from  them  at  that  precise  distance  from  each  other,  that 
one  may  be  exactly  opposite  the  gate  or  sluice  communicating 
With  the  upper  level,  when  the  other  is  opposite  that  of  the  lower 
level.  Each  coffer  is  also  furnished  with  gates.  The  parts  ro^nd 
'  ¥  F  2 
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the  gates  both  of  the  coffers  and  of  the  levels  are  made  to  fit 
exactly  to  each  other,  and  covered  with  leather,  stuffed ;  so  as 
that,  when  the  cotfer  is  pressed  against  the  gate  of  the  level,  the 
juncture  may  be  water-tight :  when  iu  this  position  the  gates  may 
be  opened,  and  a  boat  passed  into  the  coffer  at  each  level ;  the 
drums  being  then  turned  by  a  wheel  and  pinion  or  other  means, 
the  lower  boat  wall  be  raised  to  the  upper  level,  while  the  upper 
boat  is  at  the  same  time  let  down  to  .the  lowrer  level.  The  space 
into,  which  it  descends  is  to  be  kept  free  from  water,  and  the 
velocity  of  the  motion  regulated  by  a  break  acting  on  the  surface 
of  the  drum. 

The  telegraph,  or  signal,  consists  of  a  board  eighteen  inches 
long,  and  a  foot  broad,  with  a  round  hole  cut  through  it  eight 
inches  in  diameter;  so  supported  on  a  post  that  it  may  be  turned 
either  edgeways  or  fiat  towards  the  next  lock. 

The  method  of  raising  a  sunk  boat  is  to  moor  two  boats  at  each 
side  of  the  sunk  boat,  one  loaded  and  the  other  empty  (four  boats 
in  all),  the  loaded  boats  are  to  be  next  the  sunk  one,  and  to  have 
pieces  of  timber  of  that  length  and  so  supported  above  them,  that 
one  of  their  extremities  shall  be  over  the  middle  of  the  sunk  boat, 
and  the  other  over  the  empty  boat  next  to  it ;  pullies  are  to  be 
placed  at  the  extremities  of  the  timbers,  and  ropes  fastened  to  the 
sunk  boat  are  to  be  drawn  tight  over  these  pullies,  and  made  fast 
to  the  empty  boats  at  each  side;  the  loading  is  then  to  be  trans¬ 
ferred  from  the  full  to  the  empty  boats,  which  will  cause  the  sunk 
boat  to  rise. 


Observations. — The  method  of  transferring  the  boats  from  one 
level  to  another  without  the  use  of  locks,  specified  by  Mr.  Wood- 
house,  is  precisely  the  same  as  that  recommended  for  the  same 
purpose  by  Dr.  Anderson,  and  published  in  the  General  View'  of 
the  Agriculture  of  Aberdeen,  and  which  was  copied  from  that 
work  into  the  .Repertory  of  Arts  (see  vol.  ii.  page  21,  First  Series), 
in  1 7Q5.  But  though  Dr.  Anderson’s  opinion  would  induce  us  to 
think  well  of  any  thing  at  first  view,  we  see  so  many  obvious 
difficulties  in  the  execution,  so  much  expense,  and  such  liability 
to  disarrangement  in  the  cofifers,  that  we  think  the  method  can¬ 
not  be  adopted  to  advantage.  The  bringing  the  ends  of  the  coffers 
close  against  the  sluices  of  the  levels  so  as  to  be  water-tight, 
would  be  extremely  difficult  to  effect;  as  wmuld  also  the  exact 
fitting  of  the  tw'o  coffers  at  the  different  levels  at  the  same  time. 
The  weight  of  the  coffers  must  be  very  great  when  rendered  suffi¬ 
ciently  strong,  and  the  machinery  for  moving  the  wffiole  must  be 
very  massy  and  expensive  :  cords  would  by  no  means  answer  fo t 
the  suspension  of  the  coffers,  as  Mr.  Woodhouse  supposes;  for  it 
is  absolutely  requisite  that  the  coffers  should  fit  at  the  different 
levels  at  the  same  time,  and  the  use  of  cords  would  totally  pre¬ 
vent  this ;  for  the  difference  of  length  of  the  cords  would  vary  so 
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much  at  every  alteration  of  the  moisture  of  the  air,  that  they 
would  very  seldom  remain  of  the  same  extent  for  twenty-four 
hours. 

Jn  this  plan  also,  if  there  are  no  locks  critically  speaking,  there 
are  at  least  used  the  most  expensive  and  troublesome  parts  of 
locks ;  and  in  fact,  nearly  as  much  masoriry  would  be  necessary 
in  one  case  as  the  other  ;  lock-gates  are  equally  indispensable  for 
both  5  and  though  only  one  pair  would  be  wanting  tor  each  level 
in  this  method,  which  would  save  masonry  in  that  part,  yet  a 
great  deal  would  be  necessary  in  it  for' the  support  of  the  frames 
of  the  machinery,  that  would  not  be  wanting  for  locks. 

Supposing  this  plan  practicable,  there  would  be  a  waste  of 
water  at  every  transfer  ot  the  cotfers,  which  would  probably 
amount  to  more  than  the  weight  of  the  boats  passed  and  their 
cargoes  :  but  this  would  be  no  object  of  consequence,  for  if  the 
loss  of  water  could  be  reduced  to  this  degree,  it  would  be  a  great 
point  gained. 

’  With  a  loss  of  water  not  exceeding  what  is  stated,  it  certainly 
is  practicable  to  pass  boats  from  one  level  to  another  by  simple 
machinery,  not  only  without  locks,  but  without  water-gates  or 
sluices  of  any  kind  for  the  passage  of  the  boats,  by  a  method 
wherein  no  nice  fitting  of  parts  whatsoever  is  necessary,  and 
which  would  be  considerably  less  expensive  than  that  here  pro¬ 
posed.  This  plan  we  understand  was  contrived  shortly  after  that  of 
Dr.  Anderson  was  made  public ;  and  we  believe  would  have  been 
long  since  brought  forward,  if  the  impression  on  the  mind  ot  the 
inventor,  that  no  other  way  of  passing  boats  from  one  level  to 
another  but  by  locks,  would  ever  be  permanently  adopted  in  this 
country  had  not  prevented  it. 

The.  method  of  raising  sunk  boats  is  liable  to  the  objection, 
that  it  could  only  raise  those  that  were  sunk  at  a  small  depth  5 
which  depth  must  not  be  so  much  as  double  the  draft  of  water  of 
the  loaded  boats. 

We  cannot  conceive  that  Mr.  Woodhouse  means  to  mono¬ 
polize  the  use  of  signals  in  general  on  canals  by  his  fourth  inven¬ 
tion.  The  instrument  he  recommends  for  this  design  would  do  as 
well  as  any  other  5  and  might  also  be  used  for  other  necessary 
purposes  occasionally,  for  which  its  size,  and  the  dimensions  of 
its  perforation,  seem  to  render  it  very  convenient .  A  board  so 
perforated,  is  to  be  found  ready  prepared  in  most  houses,  which 
would  make  the  plan  more  easy  of  adoption,  and  probably  sug¬ 
gested  the  invention  of  its  use  in  a  more  elevated  position  to 
$Ir,  Woodhouse. 
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Mr.  Mark  Isambard  Brunel’s  Patent  for  new  Trimmings,  and 
Borders  of  Muslin,  Lawn,  and  Cambric.  Dated  Nov .  1803. — - 
Repert.  Arts,  No.  49,  New  Series. 

Mr.  Brunei  proposes  to  have  those  narrow  pieces  of  different 
fabrics,  used  for  trimmings  in  borders  of  ladies  dresses  and  of  fur¬ 
niture,  woven  in  looms  of  the  precise  breadths  wanted,  instead 
of  having  them  cut  out  from  the  broad  articles  woven  at  present ; 
by  which  he  conceives  there  would  be  an  advantage  gained  in 
saving  the  expense  now  laid  out  on  such  trimmings  in  hemming 
or  otherwise  securing  their  edges  from  ravelling,  and  also  that 
they  would  look  neater. 

Observations. — We  apprehend,  that  the  perpetual  change  which 
fashion  occasions  in  the  exact  breadth  of  the  trimmings,  &c.  men¬ 
tioned,  would  make  it  hazardous  to  prepare  any  stock  of  such, 
matters  of  any  determined  breadths  ;  and  that  there  would  be 
more  lost  from  their  frequently  becoming  unsaleable  on  this  ac¬ 
count,  than  could  be  gained  by  any  saving  of  needlework  in  the 
method  proposed. 


Mr.  W.  Henry  LassalleT  Patent  for  Improvements  in  Soap. 

Dated  April  1806. — Repert.  Arts,  No.  41,  New  Series. 

Mr.  Lassalle  directs  any  quantity  of  such  aluminous  earth  as  can 
be  had  of  considerable  purity,  to  be  purified  if  needful  by  chemical 
or  mechanical  means,  which  he  does  not  specify,  then  ground 
fine,  and  mixed  with  alkaline  ley,  in  such  quantity  as  to  render 
the  whole  imperfectly  fluid :  the  mixture  is  then  to  be  boiled, 
(t  with  constant  stirring till  the  whole  has  attained  a  smooth 
uniform  appearance.  In  another  boiler  a  quantity  of  soap  is  pre¬ 
pared  hot,  fluid,  and  nearly  in  the  finished  state,  amounting  to 
three  times  the  weight  of  the  aluminous  earth  used.  The  mixture 
of  earth  and  ley  is  to  be  poured  hot  into  the  fluid  soap,  and  the 
whole  well  mixed,  and  boiled  to  a  proper  consistence,  and  then 
poured  into  the  moulds.  Mr.  Lassalle  states,  that  various  propor¬ 
tions  in  the  mixtures  should  be  used  according  as  it  is  required  to 
make  a  soap  more  or  less  saline,  or  more  or  less  hard. 

Observations. — This  method  of  making  soap  w6  conceive  to  be 
precisely  the  same,  as  that  for  which  Baron  Yah  Doornik  obtained 
his  patent  in  Dec.  1804,  which  is  noticed  in  our  first  volume, 
page  226  j  least  if  there  is  any  difference,  we  are  unable  to  dj$i 
cover  it. 
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There  may  be  some  doubt  about  the  meaning  of  the  expression 
aluminous  earth  5  which  if  intended  to  denote  alumine,  or  the 
«*arth  which  is  the  basis  of  alum,  is  incorrect.  We  conceive, 
the  expression  aluminous  earth,  more  properly  means  the  earth 
or  ore  from  which  alum  is  prepared  5  but  as  this,  contains  a 
quantity  of  sulphuric  acid,  that  would  decompose  any  soap  to 
which  it  was  added,  we  must  conclude,  that  it  is  nothing  but 
alumine,  or  the  purer  varieties  of  clay,  that  Mr  Lassalle  meant. 
As  the  observations  relative  to  the  composition  made  in  our 
First  Volume,  p.  2 20,  on  Baron  Van  Doornik’s  soap,  will  altogether 
apply  to  Mr,  Lassalle’s  patent,  we  beg  leave  to  refer  to  them. 


Mr.  John  JonesT  Patent  for  Improvements  in  the  Mode  of 
manufacturing  Fire-arms .  Dated  Feb.  1800. — Repert .  of  Arts 
No.  48,  New  Series.  * 

Mr.  Jones  observes  that  the  barrels  commonly  called  twisted 
parrels  are  usually  formed  by  winding  a  small  square  or  flatted 
bar  spirally  round  a  mandril,  while  the  said  bar  is  in  a  red-hot 
state,  and  then  welding  the  junctures  at  succe&ive  heats,  by 
hammering  them  together  in  the  direction  of  the  length  of  the  man¬ 
dril.  The  improvements,  mentioned  in  Mr.  Jones?s  specification, 
consist  of  a  more  convenient  form  of  the  flat  bar,  and  of  machi¬ 
nery  for  rolling  it  round  the  mandril. 

The  fiat  bar  is  directed  to  be  formed  with  bevel  ed°es,  so  that 
when  those  edges  come  in  contact,  one  of  them  shall  lap  over  die 
other  ;  the  bar  is  also  to  be  drawn  out  gradually  thinner  from  one 
end  to  the  other.  It  is  made  to  assume  this  form  by  passing 
it  through  rollers  grooved  at  the  surface  in  the  shape  required] 
and  by  drawing  it  more  frequently  through  the  rollers  at  its  thin 
parts  than  at  the  thicker. 

The  machinery  consists  of  a  screw  the  length  of  the  barrel  at' 
least,  the  spirals  of  whose  thread  are  distant  from  each  other  a 
space  equal  to  the  breadth  of  the  flat  bar  between  its  bevels  :  this 
screw  passes  through  a  fixed  nut,  and  the  mandril  being  attached 
to  it,  at  each  turn,  from  this  formation,  causes  the  bar  to  lap 
round  it  so  that  the  bevels  fall  one  over  the  other-  the  bar  is  kept 
hot  during  the  operation  in  an  air  furnace  till  drawn  out,  and 
passes  between  a  pair  of  small  rollers,  pressed  down  at  pleasure 
by  a  lever,  in  order  that  it  may  be  rolled  tight  on  the  mandril. 

The  screw  is  turned  round  by  a  pinion  working  on  a  wheel 
attached  to  the  screw,  which  wheel,  in  the  drawing,  is  nearly 
four  times  the  diameter  of  the  pinion.  On  the  top  of  the  axes  of 
the  rollers  vertical  screws  are  placed  to  force  them  down  5  and 
those  screws  are  made  to  turn  together,  by  the  common  contri¬ 
vance  of  a  wheel  attached  to  the  top  of  each,  worked  by  a  pinion 
in  the  middle  between  them  that  communicates  with  both/  .The 
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bar  is  fastened  to  a  mandril  previous  to  the  operation,  by  a  catch, 
©r  fork,  screwed  to  the  extremity  of  the  latter. 

Any  metals  which  are  strong  enough,  and  proper  for  the  pur¬ 
pose,  are  directed  to  be  used  for  the  formation  of  the  barrels. 
After  the  operation  described,  the  spiral  skeleton  is  to  be  welded 
on  the  mandril,  and  the  barrel  completed  in  the  usual  man¬ 
ner. 


Observations. — The  machinery  for  the  operation  described, 
seems  extremely  well  adapted  for  it  ;  is  void  of  all  useless  parts, 
and  from  its  consequent  simplicity  is  of  masterly  contrivance. 
The  lapping  of  the  bevels,  or  of  one  part  of  the  flat  bar  over  the 
other,  seems  so  entirely  necessary  for  the  strength  of  the  barrel, 
that  it  is  surprising  it  has  not  been  practised  from  earlier 
times. 

A  claim  to  the  invention  has  been  made  by  Messrs.  Thomas 
and  John  Gill,  of  St.  James’s  Street,  London,  in  a  letter  inserted 
in  the  49th  Number  of  the  New  Series  of  Repertory  of  Arts,  &e, 
which  states,  “  that  their  father  invented  machinery  for  making 
twisted  barrels  exactly  similar  to  that  specified,  but  applied  in  a 
much  superior  manner,  upwards  of  ten  years  ago ;  and  that  they 
have  a  gun-barrel,  twisted  by  it  in  the  unwelded  state,  and  other 
specimens  ready  to  shew,  to  substantiate  their  claim.” 


Mr.  John-  Delafons’v  Patent  for  a  Machine  called  by  him  a 

mar  hie  Alarum  Chronometer.  Dated  Nov.  1S05.- — Report.'  Arts, 

No.  49,  New  Series. 

This  machine  is  a  small  piece  of  clockwork  set  in  motion  by  a 
soring,  that,  by  a  motion  similar  to  that  in  common  clocks,  strikes 
a  bell  after  a  certain  number  of  revolutions  of  its  wheels  ;  in  that 
of  which  a  drawing  accompanies  the  specification,  the  time  is 
regulated  by  a  balance-wheel  worked  by  pullies,  without  any 
spiral  spring,  but  with  two  thin  pieces  projecting  perpendicularly 
from  its  surface  to  act  011  the  air,  that  its  velocity  may  thus  be 
diminished.  This  movement  is  not  meant  to  -determine  the  na¬ 
ture  of  the  machine  ;  for  Mr.  Delafons  says,  that  any  other 
escapement  or  pendulum  spring  may  be  applied  to  it;”  and  that 
in  some  cases  a  fly,  moved  like  that  of  a  roasting  jack,  may  be 
used:  three  or  four  different  methods  are  mentioned  for  disen- 
gaging  the  hammer  that  is  to  strike  the  bell,  none  of  which  are 
different  from  what  has  been  used  in  other  clocks  for  the  same 
purpose.  The  movements  are  not  described  by  which  this  ma¬ 
chine  is  adjusted  to  strike  the  bell  at  a  particular  time,  so  as  to 
serve  as  an  alarum  to  awaken  people  at  any  giv^n  time,  for  which 
purpose  it 'is  also  intended;  but  we  suppose  they  hre  similar-  to 
those  already  in  use  for  the  same  design.  The  principal  use. 
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Mr.  Delafons  intends  this  machine  for,  is  to  serve  instead  of  the 
half,  quarter,  and  minute  glasses  used  at  sea,  for  ascertaining  the 
time  in  which  a  ship’s  log  line  runs  out  ;  and  also  for  regulating 
the  time  for  boiling  eggs,  and  other  eatables  ;  but  for  these  latter 
purposes  a  greater  number  of  wheels  must  ber  added  to  the  train. 
Pie  makes  some  to  go  twelve  hours,  and  others  less  according  to 
the  use  for  which  they  are  wanted  ;  and  also  makes  them  to  go  by 
weights,  as  well  as  by  springs. 

Observation . — We  are  at  a  loss  to  conceive  for  what  object 
Mr.  Delafons  claims  an  exclusive  right  from  his  patent :  surely 
he  cannot  imagine  that  others  may  not  make  clocks  to  strike  mi¬ 
nutes  or  seconds,  or  to  serve  as  alarums  as  well  as  he  in  future, 
when  the  same  has  been  done  so  many  years  before  ;  or  that  he 
can  monopolize  the  use  of  movements  that  are  severally  and  col¬ 
lectively  to  be  found  in  the  various  wooden  clocks  imported  from 
Holland  for  this  lust  century. 


Mi.  John  Baptist  Denizes  Patent  for  a  Mode  of  procuring  a 
greater  Quantity  of  resinous,  bituminous,  and  oily  Substances 
from  various  Articles.  Dated  March  1805  .—Repert.  Arts, 
No.  49,  New  Series. 

In  the  introduction  to  the  specification  of  this  patent,  Mr. 
Denize  states,  that  the  theory  or  principle  of  his  invention  consists 
in  a  method  of  converting  all  mineral,  vegetable,  or  animal  sub¬ 
stances  composed  more  or  less  of  carbon,  hydrogen,  sulphur,  or 
phosphorus,  into  bituminous  or  oily  matter,  by  <c  saturating 
them  by  the  most  hydrogenous  substances  of  mineral,  vegetable,  or 
animal  origin.’’  He  then  enters  into  a  detail  at  large  of  all  the 
substances  in  tne  animal,  vegetable,  or  mineral  kingdoms,  under 
the  three  respective  heads,  which  contain  such  matters,  solid  or 
fluid,  as  are  either  inflammable  more  or  less,  or  any  ways  gela¬ 
tinous,  including  expressly  excrementitious  matter  of  all  kinds. 

Tnese  substances  he  distils  in  the  following  manner  : — Into  a 
still,  perforated  at  top  to  admit  an  iron  rod  for  stirring  the  ma¬ 
terials,  is  to  be  put  a  quantity  of  bituminous  pit-coal,  or  of  char¬ 
coal,  reduced  to  a  powder;  secondly,  the  like  portion  of  soot ,  of 
fossil  coal,  cleaned  from  extraneous  substances  and  sifted;  thirdly, 
two  partsof  bullock’s  blood,  or  human  excrement ,  either  of  them  in 
its  natural  state,  rather  than  in  a  state  of  exsiccation  :  to  this 
three  fourths  of  soft  or  fluid  bituminous  matter  is  to  be  added;  or 
of  the  products  from  the  distillation  of  fossil  coal  or  turf. 

Previous  to  the  distillation  half  the  fluid  bitumens  used  are  to 
fie  well  mixed  with  the  pounded  coal  and  the  soot,  and  passed 
several  times  through  a  sieve,  and  then  exposed  to  a  moderate  fire 
in  the  copper,  and  well  stirred  till  the  whole  becomes  an  <(  ho- 
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mogeneous  paste  ;”  the  blood  or  excrement  is  then  to  be  added, 
along  with  the  remaining  half  of  the  fluid  bituminous  matter; 
and  then  the  same  agitation,  mixture,  and  heat  are  to  be  repeated, 
till  the  whole  becomes  an  uniform  substance,  which  may  be 
known  by  the  smoothness  of  the  fracture  of  a  part  of  it  cooled. 
The  still-head  is  then  to  be  put  on,  first  pouring  in  a  tenth  of  the 
fluid  bitumen.  More  of  the  fluid  bituminous  matter,  which  Mr. 
Denize  considers  as  a  solvent  of  the  other  substances,  is  to  be 
poured  in  through  an  opening  in  the  still-head  occasionally  as  the 
process  goes  on,  “  till  the  whole  becomes  as  fluid  as  the  dissolvent 
itself 

To  promote  this  end,  the  oily  matter  that  comes  over  in  the 
distillation,  which  is  collected  in  proper  receivers,  is  added  in  the 
proportion  of  a  tenth  of  the  solid  bases;  taking  care  to  separate 
it  from  all  aqueous  matter  that  came  over  w  ith  it  in  distillation. 

Oils  are  also  used  occasionally  as  solvents  in  the  process,  and 
sulphur,  wdfich  Mr.  Denize  says  he  can  convert  into  <c  fluid  or 
Volatile  bitumen .” 

By  this  process  are  obtained  pitch,  far,  oil,  and  resin.  The 
still  is  not  to  be  filled  more  than  two  thirds,  and  the  gelatinous 
matters  are  to  be  added  over  a  moderate  heat,  to  prevent  coagula¬ 
tion. 


Observation. — Mr.  Denize  has  mentioned  several  wonderful 
discoveries  in  his  specification;  of  which  the  art  of  reducing  char¬ 
coal  to  a  fluid  by  a  solvent,  and  of  converting  sulphur  into 
bitumen,  would  be  admirable,  if  they  were  proved  possible. 

We  have  endeavoured  to  extract  something  like  a  process, 
from  the  mass  of  extreme  confusion  and  (in  some  parts)  of  con¬ 
tradiction,  in  which  the  specification  seems  involved  :  but  we  do 
not  think  this  very  material,  as  we  are  convinced  not  a  single  drop 
more  oil  or  fluid  bitumen  will  be  distilled  over  by  the  process 
than  what  was  put  into  the  still  at  first. 


Mr.  Thomas  Kentish's  Patent  for  an  Improvement  in  the 
Construction  of  Machines  or  Engines  applicable  to  raising  and 
lowering  heavy  Bodies.  Dated  February  180(5.- — Repert,  Rrts, 
No.  4Qj  New  Series, 

The  drawings  annexed  to  the  specification  of  this  patent  represent  ‘ 
part  of  a  ship,  at  the  foot  of  the  mast  of  which  rests  a  spare  yard, 
or  derrick,  projecting  forward  and  upward  obliquely;  the  head 
of  this  is  secured  to  the  mast  by  a  rope,  or  guy,  by  which  it  maybe 
drawn  nearer  to  the  mast  or  let  farther  off:  from  each  of  the  ex¬ 
tremities  of  the  lower  yard  on  the  mast,  ropes  pass  to  the  head  of 
the  derrick,  by  which  it  may  be  moved  more  or  jess  to  either  side, 
as  required;  a  wheel  from  two  to  ten  feet  diameter,  attached  to 
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an  axis  about  six  inches  diameter,  is  to  be  fixed  by  iron  braces 
any  where  in  front  of  the  derrick  so  as  to  turn  freely  j  from  the 
axis  ropes  pass  through  blocks  at  the  head  of  the  derrick  to  a 
hook,  which  is  to  sustain  the  goods  when  moved  by  it  ;  from  the 
wheel,  which  is  grooved  three  inches  deep,  a  rope  passes  to  a 
roller  sustained  so  as  to  turn  by  a  winch  at  the  back  of  the 
derrick;  on  turning  this  winch  the  rope  coils  round  the  roller, 
which  puts  the  wheel  and  axis  in  motion,  and  the  goods  are  thus 
raised  by  a  purchase,  or  power,  proportionally  great  as  the  diameter 
of  the  wheel  exceeds  that  of  the  axis.  The  wheel  is  directed  to 
be  placed  in  the  middle  of  the  axis,  and  from  each  part  of  the 
axis  so  divided  a  rope  passes  to  the  hook,  so  that  it  is  in  part  sus¬ 
tained  by  two  ropes ;  this  prevents  the  ropes  from  twisting,  but  is 
not  of  material  use  in  any  other  respect. 

The  axis  is  made  thicker  in  the  middle  and  tapers  off  to  each 
end,  and  the  roller  is  grooved  deeply  in  the  middle  to  receive  the 
rope,  and  has  inclined  planes  slopeing  up  from  it  to  each  side,  at 
an  angle  of  forty-five  degrees ;  but  the  use  of  this  formation 
of  these  parts  is  not  explained.  There  are  also  drawings  of  two 
methods  of  fitting  the  same  machinery  to  a  common  warehouse 
crane. 


Observation. — We  can  see  no  novelty  in  this  arrangement  of 
the  derrick;  unless  it  may  be  the  attaching  the  roller  to  the 
derrick,  instead  of  to  the  mast;  but  the  drawings  of  the  mode  of 
adopting  the  same  machinery  to  a  warehouse  crane  shew  that  it 
is  not  in  the  position  of  the  derrick  or  mode  of  working  it,  that 
Mr.  Kentish  supposes  his  invention  consists;  and  this  makes  us 
still  farther  at  a  loss  to  discover  the  point  of  invention,  for  cer¬ 
tainly  the  roller,  with  the  wheel  and  axis,  has  often  been  used  in 
cranes  before,  several  of  which  construction,  for  example,  may  be 
seen  on  the  custom-house  quay,  in  Dublin,  and  made  many  years 
ago. 


Observations  elucidatory  of  the  Specification  of  Mr.  Stanslury  s 
Patent  for  Locks  and  Keys,  upon  an  improved  Construction .  By 
the  Patentee. — Repert.  of  Arts,  No.  49,  New  Series. 

In  this  communication  Mr.  Stansbury  mentions  the  superior 
simplicity  and  durability  of  his  locks,  uniting  at  the  same  time  at 
least  an  equal  degree  of  security  with  any  in  the  market,  and  ad¬ 
mitting  of  an  infinite  variety  in  the  keys.  The  first  is  an  object  of 
material  consequence ;  when  we  recollect  how  common  is  the  com¬ 
plaint  of  locks  getting  out  of  order,”  it  is  surely  worth  while 
to  study  such  a  construction  as  shall,  by  its  simplicity,  be  secure 
from  derangement.  In  Mr.  Stansbury’s  lock,  tumblers,  wards, 
sliders,  &c>  usually  employed  as  securities  against  picking,  arq 
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got  quit  of,  and  nothing  is  to  be  seen  but  a  plane  surface  of  case- 
hardened  iron.  The  springs  or  pins  which  hold  the  plate  are 
completely  defended  by  it,  and  their  points  are  all  made  level 
with  its  surface,  so  that  nothing  but  the  real  key  will  touch  them 
and  release  the  bolt.  Mr.  Stansbury  stated  in  his  specification  the 
infinite  changes  these  points  admit  of,  and  which  he  proposes  as  a 
security  against  having  two  keys  alike,  an  evil  of  the  greatest 
magnitude  j  for,  says  Mr.  S.  t(  of  what  use  is  the  most  secure 
construction,  if  another  person  possesses  a  key  to  your  lock?” 

Mr.  Stansbury  mentions,  as  a  farther  advantage  attending  his 
invention,  that  of  having  locks  in  suite,  with  each  different  from 
the  rest,  and  yet  all  opened  by  one  master-key.  This  may  be 
carried  to  any  required  extent,  without  any  extra  expense  or 
trouble  j  and  is  effected  by  merely  changing  the  order  of  the 
points. 

To  answer  the  purpose  of  the  short  bolt  used  as  an  inside  fast¬ 
ening,  Mr.  S.  makes  a  piece  to  turn  into  a  notch  in  the  common 
catch  or  spring-bolt,  by  which  means  it  is  held,  and  cannot  be 
released  from  without :  this  may  be  done  either  by  a  separate 
knob,  or  by  making  the  escutcheon  turn  a  button  within  the 
lock  :  the  knob  is  generally  preferred. 

These  locks  are  to  be  sold  by  Mr.  Roberts,  Oxford  Road,  and 
Mr.  Hewlett,  in  the  Strand. 


Olservations . — At  the  same  time  that  we  wish  all  possible  suc¬ 
cess  to  this  useful  specimen  of  Mr.  Stansbury’s  ingenuity,  we 
must  confess  we  doubt  whether  it  possesses  all  the  advantages 
which  the  patentee  ascribes  to  it.  Since  the  publication  of  our 
last  number  we  have  carefully  examined  one  of  the  locks,  from 
which  we  have  obtained  a  far  better  idea  of  the  invention,  than, 
with  all  our  attention,  we  could  gather  from  the  specification.  We 
still  cannot  help  apprehending  that  this  lock  is  not  “  secure 
from  derangement,”  and  that,  unless  it  be  always  u’sed  by  a 
skilful  and  careful  hand,  it  will  become  strained  so  as  to  ^  get 
out  of  order.”  Although  the  pins  which  hold  the  plate  have 
their  tops  made  level  with  its  surface  when  locked,  and  although 
little  circles  are  marked  upon  the  face  of  the  plate,  to  imitate 
the  tops  of  the  pins,  yet  while  the  former  will  be  worn  rather 
hollow  by  frequent  use,  the  latter  will  become  so  filled  with 
dust,  oil,  &c.  as  to  cause  a  very  manifest  difference  betwixt  the 
two  :  in  addition  to  this,  the  grooves  worn  and  made  in  the  plate 
will,  we  conceive,  conduct  to  the  pins  so  that  we  think  it  no 
difficult  matter  for  an  ingenious  person  who  has  frequent  access 
to  the  lock,  to  forge  a  key  which  shall  open  it ;  and  if  he  have 
access  to  the  machinery  when  unlocked,  it  would  then  be  a  very 
easy  thing  to  prepare  a  key  for  his  purpose. 

The  nature  of  Mr.  Stansbury’s  lock  will,  it  is  true,  admit  of  a 
great  variety  in  the  formation  of  the  key ;  yet  whenever  his  in- 
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vention  gets  so  well  known  and  approved  as  to  require  the  speedy 
making  of  a  considerable  number  of  locks.,  the  facility  of  the 
manufactory  will  hold  out  to  him  the  same  inducements  as  it 
does  to  other  lock-makers  to  construct  a  number  of  locks  and 
keys  exactly  alike  :  so  that  whether  he  will  form  a  hundred  alike 
or  not  two,  is  a  circumstance  which  lies  more  in  the  will  and  de¬ 
termination  of  the  manufacturer  than  in  the  nature  of  Mr.  S.’s 
construction,  except  in  so  far  as  it  admits  of  variety  with  a  less 
effort  of  the  mind  than  most  other  constructions. 

We  wish  this  gentleman  had  explained  more  fully  his  expe¬ 
dient  for  a  master-key  to  unlock  a  variety  of  locks  in  suite  j  for, 
though  we  can  see  its  practicability,  we  have  not  been  able  to 
devise  a  method  applicable  to  this  case,  which  we  think  pos¬ 
sesses  any  peculiar  advantages. 

If,  however,  Mr.  Stansbury’s  lock  does  not  carry  with  it  all 
the  benefits  its  inventor  attributes  to  it,  still  it  is  one  of  the  best 
locks  in  the  market ;  and  we  trust  xits  success  will  be  such  as  to 
reward  this  gentleman  for  his  ingenuity,  and  induce  him,  by  a 
farther  attention  to  it,  to  make  it  yet  more  calculated  to  answer 
the  desirable  purposes  which  he  has  in  view. 


BBT. 


CHEMISTRY  AND  MINERALOGY. 


On  the  Tinning  of  Vessels,  on  Pewter ,  & c.  By  Prof.  Proust.— 

Jour ji.  de  Phys.  Frim.  .14. 

The  present  experiments  of  Mr.  P.  are  a  supplement  to  the 
work  which  he  published  in  1803.  He  considers  them  as  fully 
sufficient  to  prove  the  innocency  of  lead,  when  alloyed  with  tin, 
and  to  overthrow  the  prejudices  which  have  been  conceived 
against  pewter  vessels  and  those  of  tinned  copper ;  a  prejudice 
which  has  chiefly  arisen  from  the  interested  views  of  persons  con¬ 
cerned  in  other  manufactures. 

Lead  is  no  otherways  a  poison  than  copper  and  many  other 
substances  which  require  oxidizement  to  act  upon  the  human 
body.  We  have  not  only  several  instances  of  copper  being 
swallowed  without  any  bad  effects,  but  Mr.  Patrin  has  seen  in 
Germany  a  founder  take  more  than  a  drachm  of  that  metal  as  a 
medicine  against  the  rheumatism ;  and  Mr.  Rouelle  shewed  in 
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his  lectures  a  lock  of  hair  as  green  as  verdigrise,  which  he  bad 
himself  cut  off  the  head  of  an  aged  founder.  What  a  quantity 
of  copper  must  not  this  old  man  have  swallowed  to  produce  such 
an  effect  !  And  do  we  not  frequently  swallow  the  shot  which 
has  killed  our  game,  without  any  bad  effects,  although  these 
shot  are  composed  of  lead  alloyed  with  arsenic,  which  is 
surely  more  dangerous  in  theory  than  the  alloy  of  lead  and  tin, 
of  which  one  metal  is  confessedly  wholesome. 

Filings  of  an  alloy  of  equal  parts  of  tin  and  lead  were  boiled 
for  two  hours  in  distilled  vinegar;  a  very  small  quantity  of  the 
tin  was  all  that  was  taken  up. 

Vinegar,  boiled  in  a  saucepan,  tinned  with  this  alloy,  for  an 
hour,  took  up  only  some  of  the  tin.  Lemons,  boiled  with  water 
in  another  saucepan,  had  no  other  effect. 

Distilled  vinegar  boiled  for  two  hours  upon  leaves  of  tin  and  of 
lead,  in  a  matras,  dissolved  only  some  of  the  tin,  and  took  up 
none  of  the  lead. 

A  solution  of  lead  in  distilled  vinegar  being  boiled  upon  tin 
foil,  let  fall  the  lead  in  a  metallic  state,  so  that  only  tin  was 
found  in  the  solution. 

To  shew  the  innocency  even  of  the  worst  kind  of  tinning, 
Mr.  P.  took,  for  two  successive  days,  a  drachm  of  the  alloy  of 
lead  and  tin,  in  equal  parts 3  from  which  he  felt  not  the  least  in- 
conveniency. 

Lemons  were  boiled  with  water  for  half  an  hour,  in  a  sauce¬ 
pan  tinned  with  an  alloy  of  three  parts  of  lead  and  one  of  tin  3 
on  examining  the  decoction,  it  at  first  appeared  to  have  dissolved 
some  of  the  lead,  as  the  sulphuretted  hydrogen  which  was  used 
to  detect  the  presence  of  that  metal  acquired  a  brown  colour  3 
but  this  colour  changed  in  a  couple  of  days  to  yellow,  and  thus 
shewed  the  presence  of  tin  only  in  this  solution. 

A  pound  of  muriatic  acid  of  the  strength  of  2°  was  boiled  for 
half  an  hour  in  a  saucepan  tinned  with  an  alloy  of  equal  parts  of 
lead  and  tin  3  on  adding  sulphate  of  potash  to  the  acid,  when 
cooled,  a  precipitation  of  sulphate  of  lead  took  place,  but  the 
sulphate  weighed  scarcely  2  grains.  The  muriatic  solution  con¬ 
tained  a  small  quantity  of  tin. 

Sulphuric  acid,  of  the  same  strength,  was  boiled  for  half  an 
hour,  in  the  same  manner  3  it  became  slightly  milky,  and  took 
three  days  to  become  clear,  but  the  sediment  scarcely  weighed  a . , 
grain.  The  sulphuric  acid  had  taken  up  so  little  tin  as  scarcely 
to  afford  any  change  with  sulphuretted  hydrogen.  At  the  ut¬ 
most,  the  quantity  of  acid  employed  for  the  seasoning  of  the 
victuals  of  a  family  cannot  contain  more  than  -§-  of  a  grain  of 
lead,  and  we  know  that  a  grain  even  of  corrosive  sublimate  may 
be  taken  daily,  without  injury  3  it  is  evident,  therefore,  that  the 
use  of  pewter  vessels  and  those  of  tinned  copper  is  not  unwhole- 
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some.  The  true  source  of  the  colics  which  afflict  the  inhabit¬ 
ants  of  Madrid  is  owing  to  the  lemon-juice  and  verjuice  sold  in 
that  city  being  designedly  impregnated  with  lead. 

Muriatic  acid,  at  10°  of  Beaume,  boiled  upon  leaves  of  tin 
and  of  copper,  in  a  matras,  dissolved  some  of  the  tin,  but  not 
an  atom  of  the  copper,  the  surface  of  which  was  tinned  by  the 
metal  precipitated  on  it.  Whence  it  appears  that  acids  boiled  in 
saucepans,  the  tinning  of  which  is  partly  worn  off  by  scouring, 
do  not  corrode  the  copper,  but  actually  repair  the  damage. 

The  use  of  copper  vessels,  or  those  of  brass,  for  the  prepara¬ 
tion  of  preserves,  or  even  pickles,  provided  they  are  not  left  in 
the  vessel,  is  shewn  to  be  innocent,  not  only  by  the  experience 
of  so  many  centuries,  but  also  by  the  following  experiment. 
Vinegar  was  boiled  briskly  for  an  hour  in  a  copper  saucepan,  un¬ 
tinned  ;  so  little  copper  was  taken  up,  that  sulphuretted  hydrogen 
did  not  precipitate  a  sufficient  quantity  to  be  weighed  :  the  co¬ 
lour  however  acquired  by  the  sulphuretted  hydrogen  appeared 
equal  to  that  given  by  |  a  grain  of  verdigrise  dissolved  in  a  pound 
of  vinegar.  As  the  verdigrise  contained  only  -j  ot  copper,  an 
ounce  of  the  vinegar,  which  took  up  only  —  of  a  grain  of  verdi¬ 
grise,  contained  of  course  only  of  a  grain  of  copper  :  a  quan¬ 
tity  far  too  small  to  produce  any  effect  whatever. 

The  quickness,  however,  with  which  acids  take  up  the  cop¬ 
per,  and  become  highly  dangerous,  when  they  are  left  even  for 
a  short  time  in  vessels  of  this  nature,  under  certain  circum¬ 
stances,  is  astonishing.  An  ounce  of  distilled  vinegar  was 
poured  into  an  untinned  copper  saucepan,  which  would  hold 
about  a  pint,  and  whose  sides  were  rinsed  with  the  vinegar 
poured  into  it.  At  the  end  of  two  minutes,  the  sides  were 
again  rinsed  with  the  vinegar,  and  a  small  quantity  was  poured 
out  into  a  glass  ;  the  same  rinsing  and  pouring  out  of  a  small 
quantity  was  repeated  at  the  end  of  4,  6,  8,  10,  and  15  minutes. 
Water  impregnated  with  sulphuretted  hydrogen,  on  being  added 
to  the  portions  poured  off,  produced  a  sensible  chesnut  colour, 
even  with  the  first  portion j  the  shade  became  darker  with  the 
others  ;  that  poured  off  at  the  end  of  10  minutes,  being  as  daik 
as  the  decoction  of  coffee,  and  the  last  still  darker. 

The  golden  colour  which  copper  acquires  by  vinegar  passing 
over  it,  is  well  known,  and  arises  from  the  real  colour  of  the 
metal  being  seen  through  a  coating  of  the  orange  yellow  oxide  ad 
minimum ;  which  afterwards  changes  to  a  dark  brown,  the 
oxide  becoming  oxidized  ad  maximum.  Common  salt,  is  also  de¬ 
composed  by  the  contact  of  copper,  and  is  changed  into  a  muii- 
ate  of  copper  with  minimum  of  acid,  which  is  highly  danger¬ 
ous.  During  this  decomposition,  it  appears  that  the  soda  is 
disengaged,  as  the  solution  renders  violets  green. 

Fats  of  all  kinds  act  upon  copper,  when  aided  by  the  oxygen 


2$ 2  On  the  Tinning  of  Vessels,  on  Pewter ,  &c. 

of'  the  atmosphere  y  and  it  is  to  the  united  agency  of  the  tallow 
u^ed  to  the  bottom  of  ships,  and  the  salt  of  the  sea,  that  the  ra¬ 
pid  destruction  of  copper-sheathing,  in  certain  cases,  may  be 
attributed  :  this  destruction  has  been  remedied  by  putting  paper 
between  the  copper  and  the  tallow. 

Copper  vessels  untinned  may  therefore  be  safely  used  in  ma¬ 
nufactories  where  acid  fruits  or  vinegar  are  only  to  be  briskly 
boiled  in  them,  and  immediately  poured  out  3  but  for  domestic 
uses,  as  the  processes  of  the  kitchen  frequently  require  a  long- 
continued  slow  digestion,  the  tinning  of  the  vessels  is  indis¬ 
pensable. 

Much  alarm  has  been  created  at  Madrid,  respecting  the  pew¬ 
ter  vessels  used  by  those  who  sell  lemonade  3  the.  preceding 
experiments,  in  regard  to  the  alloy  used  in  tinning  copper  ves¬ 
sels,  are  sufficient  to  shew  the  groundlessness  of  these  apprehen¬ 
sions.  The  lemonade  for  sale  is  made  by  squeezing  two  lemons 
(yielding  about  13  or  14  drachms  of  juice  each)  into  4  pints  of 
water.  The  vessels  used  for  keeping  it  are  either  of  pure  tin, 
or  an  alloy  of  tin  with  lead,  in  different  proportions.  No  regular 
system  of  assay  being  established  by  law,  the  only  method  of 
knowing  whether  the  composition  of  the  vessel  is  agreeable  to  the 
stamp,  is  by  a  reference  to  some  other  pewterer;  a  mode  of  de¬ 
cision  which  is  liable  to  abuses. 

Two  ounces  of  a  mixture  of  equal  parts  of  lemon-juice  and 
water,  were  put  into  vessels,  one  made  of  pure  tin,  and  others  of 
an  alloy  of  tin  with  lead,  the  lead  being  in  the  proportion  of  5,  10, 
15,  20,  25,  30,  and  50  percent.  The  liquor  was  left  in  them  for 
24  hours,  care  being;  taken  to  wash  the  sides  of  the  vessel  fre- 
quently  with  it,  by  means  of  a  feather.  In  the  vessel  of  pure 
tin,  and  those  of  5,  10,  15,  20,  per  cent,  of  lead,  the  oxide  that 
was  formed  rendered  the  liquor  milky.  None  of  the  liquors 
shewed  the  least  signs  of  lead  when  examined  by  sulphate  of 
potash  3  but  they  all  contained  tin  in  solution  3  and  the  oxide  that 
rendered  the  liquor  turbid,  was  a  pure  oxide  of  tin.  Common 
lemonade  gave  similar  results. 

The  lemonade  which  had  remained  in  the  vessel  of  pure  tin, 
produced  the  same  chesnut  colour  with  sulphuretted  hydrogen,  as 
that  which  had  remained  in  the  vessel  which  contained  50  per 
cent,  of  lead:  hence  it,  plainly  appears  that  this  colour  was  due  to 
tin  and  not  to  lead.  Indeed  it  is  evident,  from  the  whole  of  these 
experiments,  that  neither  lead  nor  copper  can  be  taken  up,  as 
long  as  tin  is  present,  on  account  of  the  superior  attraction  it  has 
ip r  acids. 

Since  the  presentation  of  this  essay  to  the  Spanish  government, 
it  has  appointed  Mr.  Domingo  Fernandez,  and  Mr.  Antonio 
Cruz,  to  settle  definitively  whether  acids  took  up  the  lead  com 
tained  in  pewter,  and  became  unwholesome.  Their  experiments 


I 


Facts  relative  to  the  chemical  History  of  Silver.  233 

weie  made  upon  those  vessels  which  had  been  seized  upon  the 
representation  of  certain  pewterers.  They  chose  those  that  ap¬ 
pealed  the  most  highly  alloyed  with  lead,  and  which  were  the 
most  damaged  by  moisture.  Neither  vinegar,  verjuice,  the  juices 
ot  lemons,  oranges,  cherries,  or  gooseberries,  sour  milk,  &c.  dis¬ 
solved  any .  lead  that  could  be  discovered  by  sulphate  of  lead, 
water  impregnated  with  sulphuretted  hydrogen,  hydrosulphurets, 
he.  Most  of  these  liquors  took  up  a  little. tin,  but  some  did  not 
take  up  any.  In  consequence  of  the  report  of  the  above  chemists, 
all  the  vessels  w'ere  restored  to  their  owners. 


Facts  relative  to  the  chemical  History  of  Silver.  By  Prof.  Proust. 
—Journ  de  P'nys .  Mars ,  1 806'. 


MciitATE  of  silver  is  soluble  in  muriatic  acid ;  it  separates  in 
octaedral  crystals.  This  solution  is  decomposed  by  the  addition 
of  water,  the  muriate  being  precipitated. 

y  Muriatic  acid  poured  upon  refined  silver,  converts  it  into  mu¬ 
riate  of  silver  5  a  gas  which  can  only  be  hydrogene,  escapes.  The 
acid,  although  weakened,  retains  little  or  nothing  in  solution  3  for 
it  is  scarcely  altered  in  colour  by  hydrosulphuretted  wrater. 

Bergmann  said,  muriate  of  silver  contained  75  silver  and  25 
acid  ;  the  moderns  repeat  this  assertion,  and  forget  the  oxygene. 

Muriate  of  silver  does  not  penetrate  the  crucibles  in  which  it  is 
melted,  nor  even  attack  them.  Nor  is  it  volatile,  although  at 
first,  while  moist,  it  yields  a  vapour  which  condenses  into  a  white 
farinaceous  sublimate  like  arsenic.  Melted  in  a  glass  retort,  it 
did  not  attack  the  vessel,  nor  yield  any  sublimate.  By  fusion  it 
becomes  transparent,  and  has  a  peculiar  pearl  grey  colour,  similar 
to  that  of  the  native  muriates,  it  has  a  strong  tendency  to  crys¬ 
tallize  in  octaedral  crystals. 

The  solution  of  this  muriate  in  ammonia,  deposits  octaedral 
crystals.  This  solution  may  be  preserved  for  years  without  de¬ 
composing  ;  but  it  forms  by  a  very  slight  heat  the  fulminating 
oxide.  Mr.  P.  evaporated  some  of  this  solution,  intending  to 
collect  the  muriate  5  a  few  grains  were  deposited,  when  upon 
raising  up  the  capsule,  these  grains  detonated,  and  threw  the 
liquor  over  him.  A  face  spotted  with  black  for  several  days,  was 
luckily  all  the  injury  he  received. 

To  exhibit  the  muriate  to  advantage  in  giving  lectures,  it 
should  be  poured  when  slightly  red  into  a  silver  bason,  and  swung  - 
round,  so  as  to  form  a  thin  plate,  which  is  flexible,  transparent, 
and  may  be  cut,  like  the  horn  leaves  used  for  lanterns.  If  it  is 
left  to  cool  in  the  crucible,  larger  masses  may  be  obtained  j  which, 
might  be  turned,  and  formed  into  toys  3  but  the  light  renders  them 
brown,  which  diminishes  their  value. 

xo.  v. — vol.  11. 
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Kunkel’s  method  of  reducing  the  •muriate  by  melting  it  with 
-three  times  its  weight  of  lead  is  very  expeditious  ;  but  the  pro-* 
duct  ■must  he  cupelled  5  and  Mr.  P.  has  neve*  been  able  to  re¬ 
cover  the  whole  of  the  silver :  he  is  doubtful  whether  this  is  not 
owing  in  part  to  the  volatilization  of  the  muriate  of  lead.  The 
reduction  of  the  muriate  by  carbonate  of  potash  is  very  embar¬ 
rassing,  on  account  of  the  swelling  of  the  mass,  which  some¬ 
times  occasions  a  great  loss  of  the  silver.  Caustic  potash  has  not 
this  inconvenience)  but  it  is  too  dear. 

Mr.  P.  prefers  the  method  of  Sage,  which  consists  in  boiling 
the  muriate  of  silver  along  with  water,  and  some  pieces  of  iron, 
in  an  iron  vessel )  the  water  being  changed,  the  silver  is  left  in 
form  of  a-  powder,  which  ought  to  be  washed,  and  remelte-d  with 
a  little  saltpetre  and  borax  to  free  it  entirely  from  the  iron.  The 
completeness  of  the  decomposition  may  be  known  by  exposing  the 
powder  to  the  sun  •  for  if  any  muriate  of  silver  remains,  it  will 
become  of  a  violet;  colour.  By  this  method  he  lost  only  4  grains 
in  1 000  of  muriate.  - 

The  silver  separated  -from  the  muriate  by  potash  is  not  always 
•pure.  ■  Mr.  P.  observed  it  to  split  into  leaves  under  the  hammer, 
which  he  found  .to  be  occasioned  by  some  un decomposed -muriate 
that  remained  united  with  the  silver. 

The  muriate  of  silver  is  round  native,  either  hi  detached  por¬ 
tions,  or  disseminated  in  native  silver,  in  the  sulphurets  of  silver, 
in  the  carbonates  of  silver  or  of  lime,  and  even  in  siliceous  stones. 
Mr.  P.  has  a  specimen  of  the  pure  muriate  about  10  ounces  in 
Weight.  It  is  transparent,  pearjy,  and  sectile.  Exposed  to  the 
suu,  fresh  surfaces  of  it  become  violet  in  a  few  minutes  ;  it  melts 
Without  altering  its  appearance  or  losing  any  of  its  weight.  Ex¬ 
posed  to  the  dame  of  a  bougie  it  runs,  and -forms  red  drops,  which, 
become  white  on  cooling,  as  is  the  case  with  the  artificial  muriate. 
The  native  muriate,  when  found  united  with  carbonate  of  silver, 
forms  a  grey  ore,  which  is  very  difficultly  frangible;  and  on  rub¬ 
bing  shews  its  silver. 

Silver,  at  a  certain  temperature,  is  capable  of  changing  the 
&xide  of  iron  ad  maximum  into  that  ad  minimum;  but  at  a  less 
temperature  the  oxide  of  iron  recovers  its  oxygen.  For  a  solu¬ 
tion  of  the  red  sulphate  being  heated  along  with  silver  (or  even  in 
a  silver  capsule),  a  part  of  the  silver  is  dissolved,  and  the  sulphate 
becomes  red.  If  the  silver  is  separated  by  adding  common  salt; 
and  filtrating  the  liquor,  the  solution  gives  a  green  precipitate 
with  the  alkalies ;  bat  if  no  salt  is  added,  and  the  liquor  is  only 
filtered,  it  lets  fall,  on  cooling,  the  silver  in  metallic  flakes.  The 
green  sulphate  of  iron,  poured  into  the  sulphate  of  silver,  preci¬ 
pitates  the  latter  metal  in  the  form  of  a  brilliant  powder.  The 
Carbonate  of  silver,  obtained  by  means  of  the  carbonate  of  potash, 
is  of  a  yellow  white ;  but  it  grows  black  by  the  action  of  light, 
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and  loses  its  oxygen.  At  the  end  of  a  year  it  even  leaves  a  por¬ 
tion  of  metallic  silver,  on  being  treated  with  very  weak  nitric  acid. 

Quicksilver,  poured  into  the  sulphate  of  silver,  produces  a 
crystalline  precipitate,  which  scarcely  rises  above  the  surface  ;  as 
that  termed  by  quicksilver  in  the  nitrate  does. 

Distilled  vinegar  readily  di.ssolves.4lie  oxide  of  silver  ;  the  solu¬ 
tion  is  easily  crystallized,  and  yields  long  white  needles.  By  dis¬ 
tillation  it  gives  out  radical  vinegar  and  gas,  charcoal  Ts  left,  and 
the  silver  is  reduced.  \ 

'  Mr.  P.  inserts  a  notice  by  Mr.  Fernandez.  This  gentleman 
having  used  in  the  operation  of  quartation  and  parting,  silver  re¬ 
duced  by  means  of  potash  and  charcoal  from  the  muriate  of  silver, 
was  surprised  to  find  his  assays  for  the  value  of  some  gold  coins 
better  than  he  expected.  On  dissolving  the  gold  which  had  been 
assayed  in  aqua  regia,  it  let  fall  a  white  powder,  which  was  mu¬ 
riate  of  silver.  Plence  lie  thinks,  it  is  necessary  to  dissolve  the 
grains  of  gold  left  in  the  operation  of  parting,  whenever  there  is 
reason  to  suspect  the  presence  of  muriate  in  the  silver. 

Nitric  acid  distilled  upon  silver,  carries  oft'  some  portion  of  it, 
however  moderate  the  ebullition  $  as  may  be  discovered  by  pour¬ 
ing  muriatic  acid  into  the  distilled  liquor,  and  the  assay  ot  silver 
ores,  by  boiling  them  in  nitric  acid,  is  of  course  uncertain.  Nitrate 
of  silver  may  be  kept  melted  for  some  time  without  losing  more 
than  of  its  weight ;  when  decomposed  by  the  heat  being 
augmented,  it  yields  6‘4  per  cent  of  silver.  100  of  silver  re¬ 
quiring  pf  or  p|  of  oxygene  to  combine  with  the  nitric  acid;, 
hence,  the  nitrate  consists  of  bp  or  /  O  of  oxide  of  silver,  and  31  or 
3Q  of  nitric  acid. 

In  precipitating  nitrate  of  silver  by  copper,  some  of  the  silver 
always  remains  in  the  solution  ;  which  appears  on  the.  addition  of 
muriatic  acid.  The  assay  of  ores,  therefore,  by  this  means, 
although  much  used,  is  imperfect  ;■  for  an  ore  which  yields  10  per 
cent,  by  fusion  and  cupellation,  will  give  only  8|  or  p  by  preci¬ 
pitation  ;  and  the  assay,  by  the  quantity  of  muriate  precipitated, 
requires  troublesome  reductions  :  the  dry  method  is  of  course  pre¬ 
ferable.  Mr.  P.  recommends  the  following  method  proposed  by 
Sage. 

An  assay  cwt.  of  calcined  ore  is  to  be  melted  with  as  much 
litharge,  and  three  cwt.  of  common  potash,  in  a  crucible,  lined 
with  charcoal  moistened  with  a  little  oil.  If  the  assay  is  success¬ 
ful,  the  lead  obtained  from  two  parcels  of  ore,  ought  not  to  differ 
more  than  2  lb.  ;  and  the  buttons  obtained  by  the  cupellation  'to 
which  the  lead  must  be  subjected,  ought  not  to  differ  more  than 
an  ounce.  If  the  mine  is  so  poor  as  to  give  less  than  an  ounce^ 
400  real  grains  of  the  ore  must  be  taken. 

Nitrate  of  silver  ad  minimum,  may  be  prepared  by  boiling  a 
saturated  solution  of  silver  upon  silver  precipitated  by  copper,  and 
continuing  the  boiling  for  an  hour  after  the  emission  of  the  m- 
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trous  gas- has  ceased.  The  silver  ought  previously  to  have  been 
purified  by  boiling  in  a  saturated  and  slightly  diluted  solution  of 
silver,  which  takes  up  the  copper,  and  leaves  the  silver  so  pure, 
that  it  does  not  altpr  the  colour  of  fresh  nitrate  of  silver. 

The  nitrate  ad  minimum  is  clear  yellow,  not  changeable  ;-  it 
may  be  concentrated  much  more  than  the  nitrate  ad  maximum, 
without  crystallizing.  When  its  specific  gravity  is  2.40,  it  shews 
no  signs  of  crystallization,  even  when  cold;  but  on  pouring  it  out 
of  the  retort,  it  congeals  so  fast,  that  the  last  portions  hang  like 
icicles  to  the  heck  ;  mufh  heat  is  emitted  during  this  solidifica¬ 
tion.  During  the  concentration,  some  pieces  of  silver  should  be 
added. /Some  of  the  nitrate  is  volatilized,  and  this  portion  is 
sometimes  a  nitrate  ad  maximum,  and  at  others  a  mixture  of  the 
two,  as  appears  on  the  addition  of  ammonia. 

It  is  extremely  difficult  to  get  any  perfect  crystals  of  this 
nitrate,  as  it  congeals  so  suddenly ;  if  sufficiently  concentrated 
when  congealed,  •  it  cannot  be  dissolved  in  water  without  decom¬ 
position,  a  yellow  powder  precipitating  5  and  if  the  water  is  acidu¬ 
lated,  although  this  yellow  powder  is  taken  up,  the  nitrate  is 
altered;  a  part  of  the  silver  becoming  oxidized  ad  maximum. 
This  yellow  powder  is  a  nitrate  of  silver,  in  which  both  the  oxide 
and  the  acid  are  ad  minimum  ;  and  is  formed  by  this  portion  of  the 
oxide  having  yielded  its  acid  to  the  other  which  is  dissolved.  The 
nitrate  ad  minimum  may  however  be  crystallized,  by  stopping 
tire  distillation  every  now  and  then,  so  as  to  find  by  trial  the 
precise  time. 

A  solution  of  the  nitrate  ad  minimum  exposed  to  the  air,  loses 
its  colour;  and  yields,  in  a  few  days,  large  square  plates  of. the 
nitrate  ad  maximum.  Nitric  acid  dropped  into  the  solution,  im¬ 
mediately  produces  similar  crystals  ;  the  solution  becomes  yellow 
(we  rather  suppose  white),  and  at  last  is  entirely  the  nitrate  ad 
maximum.  If  the  mixture  is  heated,  nitrous  gas  is  disengaged. 

Muriatic  acid  poured  into  the  solution,  yields  a  muriate  of 
silver  with  the*  oxide  ad  maximum;  nor  has  Mr.  P.  been  able  to 
form  muriate  ad  minimum.  \ 

The  nitrate  of  silver  ad  maximum  has  no  effect  upon  infusion 
of  litmus  ;  that  ad  minimum  forms  a  blue  precipitate. 

The  nitrate  ad' maximum  gives  a  scarlet  colour  with  cochineal ; 
that  ad  minimum  forms  a  deep  violet  lake. 

The  nitrate  ad  maximum  has 'no  effect  upon  the  solution  of 
indigo  in  sulphuric  acid ;  that  ad  minimum  takes  away  all  the 
colour,  and  the  silver  is  precipitated  in  a  metallic  state. 

The  nitrate  ad  maximum  has  no  effect  upon  the  tincture  of  the 
fecula  of  water-hemlock ;  that  ad  minimum  changes  its  colour 
from  feuille  morte  to  a  fine  green. 

Ammonia  precipitates  the  nitrate  ad  minimum  of  a  black  co¬ 
lour  ;  this  precipitate  is  pure  silver :  it  does  not  fulminate,  how* 
ever  long  it  may  be  kept  under  the  ammonia.  The  remaining 
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solution  holds  an  oxide  ad  maximum  in  solution  ;  for  if  it  is  satu¬ 
rated  with  weak  nitric  acid,  it  no  longer  becomes  black  by  the* 
addition  of  ammonia.  Hence  the  portion  precipitated,  gave  up  its 
portion  of  oxygene  to  that  which  remained  dissolved. 

Pure  potash  produces  a  brown  precipitate  in  the  nitrate  ad 
minimum,  of  the  same  shade  as  that  from-  the  other  nitrate  :  this 
precipitate  being  redissolved  in  nitric  acid,  is  precipitated'  of  a 
black  colour  by  ammonia,  and  did  not,  of  course,  change  its  state 
of  oxidizement ;  but  by  drying  it  becomes! oxidized  ad  maximum. 

Alcohol  separates  from  the  nitrate  ad  minimum,  the  same 
yellow  powder  as  water  does  5  the  remaining  solution  being  dis¬ 
tilled  leaves  nitrate  ad  maximum  and  metallic  silver.  The  al¬ 
cohol  is  not  converted  into  ether,  any  more  than  when  it  is  dis¬ 
tilled  with  the  nitrate  ad  maximum,  which  it  dissolves  very  well. 

The  nitrate  ad  minimum,  dropped  into  boiling  water,  produces 
three  successive  changes  of  colour  ;  viz.  yellow,  red,  and  black. 
If  while  the  liquor  is  yellow,  or  red,  a  few  drops  of  acid  are 
added,  it  becomes  clear,  and  all  further  change  is  prevented 
but  when  the  liquor  is  become  black,  an  addition  of  acid  does  not 
render  it  transparent.  The  black  powder  is  silver,  and,  of  course, 
requires  a  strong  acid  ;  it  silvers  the  sides  of  the  glass  as  it  falls. 
All  these  phenomena  do  not  take  place  if  a  littld  acid  is  added  to 
the  nitrate. 

Mr.  P.  observes,  that  water  distilled  off  the  yellow  nitrate  of 
quicksilver  ad  minimum,  carries  over  some  metallic  quicksilver. 

A  dilute  solution  of  nitrate  of  silver  ad  minimum  does  not 
become  more  oxidized  by  the  action  of  the  air,  unless  very  slowly. 

Solutions  of  nitrate  or  sulphate  of  silver  do  not  attack  carbo¬ 
nate  of  copper,  nor  become  coloured ;  the  nitrate  ad  minimum  * 
has  no  more  action  in  this  respect. 

The  yellow  powder  (or  nitrate  of  silver  ad  minimum  with  a  ’ 
defect  of  acid)  soon  changes  colour  in  the  air,  and  becomes 
covered  with  a  black  powder,  which  is  pure  silver. 

The  nitrate  ad  minimum  when  distilled,  becomes  thick,  emits 
a  little  nitrous  gas,  melts,  and  yields  a  yellow  sublimate  ;  that  ad 
maximum  does  not  yield  this  product.  The  melted  mass,  when 
dissolved,  in  water,  lets  fall  the  yellow  powder,  mixed  with  some 
silver  powder  ;  so  that  it  appears  that  one  portion  of  the  nitrate 
ad  minimum  did  not  change  its  state  of  oxidizement,  and  that  the 
other  was  turned  into  nitrate  ad  maximum. 

Nitrate  of  lead,  treated  with  more  lead,  gave  results  nearly  si¬ 
milar  ;  of  these  Mr.  P.  means  to  treat  hereafter. 
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Mr.  P.  has  found  great  difficulty  in  determining  the  quantity 
of  oxygen  which  gold  takes  up  when  dissolved  in  acids. 


Fa,ct'$  relative  to  the  chemical  History  of  Gold. 

Six.  hundred  gr.  of  muriatic  acid  at  12°  Baume,  and  200  of  nitm 
acid  at  40°,  dissolved  by  the  help  of  heat  144  gr.  of  gold  ;  200  gi». 
more  of  muriatic  acid,  being  added,  it  took  up  43  gr.  more  of  gold. 
To  obtain  crystals,  it  is  best  to  use  more  gold  than  the  acid;  will 
take  up,  and  to  add  successive  portions  of  muriatic  acid  till  no 
more  of  the/  metal  is  dissolved.  The  crystals  are  lamellar,  and 
very  fusible ;  in  hot  weather  they  become  liquid  in  the  middle 
of  the  day,  and  crystallize  again  at  night.  Their  taste  is  astrin¬ 
gent.  and  somewhat  bitter,  without  any  metallic  after-taste.  They 
are  soluble  i;n  alcohol  ;  which  being  distilled  off,  is  not  changed 
into  ether,  and  leaves  the  muriate  unaltered.  By  distillation,,  the 
crystals  yield  water,  and  oxygenized  muriatic  acid  ;  the  gold  re¬ 
mains  with  a  spongy  texture  and  of  a  dull  aspect.  Some  little  of 
the  gold  is  carried  over. 

Sulphuric  ether  poured  on  a  solution  of  gold,  takes  up  the  mu¬ 
riate,  and  leaves  the  nitric  acid :  the  crystallized  muriate  is  en¬ 
tirely  soluble  in  ether.  On  exposure  to  air,  the  ether  is  volati¬ 
lized,  and  the  muriate  is  left  pure,  as  a  yellow  acerb  liquor.  The 
ether  becomes  saturated  with  the  muriate  by  renewing  the  solu¬ 
tion  of  gold  5.  when  highly  charged,  it  sinks  to  tb.p  bottom  of  the 
nitriq  acid,  and  appears,  like  oil  of  cinnamon.  Mr,  P.  was  not 
able-  to  gild  steel  with  this  ethereal  solution,  although  it  has  been 
repeatedly  proposed  year  after  year  for  this  purpose,  and  as  often, 
found  ineffectual.  He  tried  the  plunging  of  the  steel  immediately 
in  water,  but  the  gold  wanted  lustre,  and  did  not  adhere  well 
when  dried;  even  a  strong  heat  applied  to  them  had  but  little 
effect  in  increasing  the  adhesion.  The  highest  charged  ether  he 
could  make,  did  not  deposit  a  sufficient  quantity  of  gold  to  cover 
the  blackness  produced  by  the  corrosion  of  the  steel. 

Gold  precipitated  by  sulphuretted  hydrogen,  is  only  a  mixture 
of  gold  and  sulphur,  which  may  be  separated  by  distillation. 

Sulphureous  acid  precipitates  gold  in  its  metallic  state  ;  but  in 
such  extremely  small  particles,  that  Mr.  P.  thinks  they  might  be 
useful  in  gilding,  or  in  enamel,  painting.  The  particles  soon 
coalesce  into  a  spongy  tenacious,  body,  which  is  useless  in  these 
processes.  .  ' 

Sulphate  of  iron  precipitates  gold  in  form  of  a  hue  purplish  red 
powder.  If  it  is  washed  with  acidulated  water  to.  take  away  any 
iron  it.  may  contain,  and  then  kept  underwater,  it  is  a  convenient 
form  for  procuring  a  speedy  dissolution  of  gold ;  when  this  pow¬ 
der  burnt  in  upon  porcelain,  it  produces  a  deep  purple  colour. 
Muriatic  acid  at  12°  boiled  upon  this  powder,  dissolves  some  of  it, 
and  becomes  yellow;  a  piece  of  tin  put  into  this  solution  imme¬ 
diately  produces  a  purple  colour.  Nitric  acid  at  40°,  boiled  upon 
this  powder,  also  dissolves  a  part,  and  becomes  coloured;  with 
acid  a_t  3ba,  some -is  taken  up,  but  so  little  that  it  can  scarcely  be 
discovered  by.  tin.  It  is  doubtful  whether  nitric  acid  at  32°  will 
take  up  any  gold,  and  especially  in  parting,  as  the  gold  is  then 
not  so  minutely  divided. 
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Water  charged  with  phosphuretted  hydrogen  precipitates  the 
solution  of  gold  ;  even  that  which  has  stood  over  phosphorus  will 
do  the  same,  owing  however  to  the  gas  it  lias  absorbed  j  for 
phosphorous  acid  requires  10  or  12  hours  to  act  upon  this  soiutiop. 

Pure  potash  precipitates  gold  in  form  of  a  yellow  powder,  then 
violet,  if  the  solution  was  very  dilute,  but  which  becomes  black 
when  it  is  washed  and  dried.  It  is  extremely  difficult  to  attain 
any  certainty  as  to  this  precipitation  ;  and  the  solution  always  re¬ 
tains  some  of  the  gold,  which  frequently  separates  the  next  day, 
and  either  forms  a  metallic  pellicle,  or  even  gilds  the  vessel  in  a 
very  brilliant  manner.  The  black  precipitate  is  a  mixture  of 
oxide  and  pure  gold  ;  muriatic  acid  dissolves  the  oxide,  and  leaves 
the  gold  untouched.  Nitric  acid  at  40°,  and  aided  by  heat,  hits 
a  very  .slight  action  on  the  oxide  3  the  acid  becomes  yellow,  and 
waiter  separates  the  oxide,  which  then  appears  like  aururn  fulmi¬ 
nans  :  this  oxide  is  taken  up  by  muriatic  acid  with  the  greatest 
ease. 

Dilute  sulphuric  acid  dissolves  the  black  precipitate,  but  takes 
up  less  than  the  muriatic;  a  violet  colour  is  produced  in  it  by  a. 
few  drops  of  muriate  of  tin. 

The  alkaline  carbonates  are  equally  ineffectual  in  producing  a 
homogeneous  precipitation  of  gold,  or  its  oxide. 

One  hundred  parts  of  aurum  fulminans,  decomposed  by  sul¬ 
phuretted  hydrogen,  leave  73  of  gold.  Orschal  used  aurum  ful¬ 
minans  to  tinge  glass  of  a  purple  colour.  When  moistened  with 
muriate  of  tin,  it  is  changed  into  the  purple  powder  of  Cassius. - 

Solution  of  gold  dropped  into  nitrate  of  quicksilver  ad  minimum 
precipitates  a  violet  powder,  which  produces  a  very  fine  purple 
colour :  this  purple  is  a  mixture  of  gold,  and  mild  muriate  -of 
quicksilver,  which  may  be  separated  by  sublimation.  But  If  the 
nitrate  of  quicksilver  is  dropped  into  the  solution  of  gold,  the  gold 
is  precipitated  pure,  the  mild  muriate  of  quicksilver  which  is 
formed  being  immediately  decomposed.  In  like  manner  mild 
muriate  added  to  the  solution,  throws  down  the  gold,  and  is  re¬ 
tained  in  solution,  being  changed  into  corrosive  muriate. 

Nitrate  of  quicksilver  ad  maximum  also  precipitates  the  muriate 
of  gold,  with  several  remarkable  circumstances.  The  solution  of 
gold  dropped  into  a  nitrate  of  quicksilver  (prepared  by  dissolving 
the  red  oxide  of  quicksilver  in  nitric  acid,  and  diluting  the  solu¬ 
tion  with  8  or  LO  times  its  weight  of  water)  throws  down  a  yellow 
precipitate  similar  in  appearance  to  aurum  fulminans.  On  con¬ 
tinuing  the  addition  of  the  solution  of  gold,  it  ceases  at  last  to 
render  the  nitrate  turbid.  At  this  period  the  nitrate  is  be¬ 
come  corrosive  muriate  of  quicksilver,  which  does  not  precipitate 
die  muriate  of  gold.  But  if  the  nitrate  of  quicksilver  was  not 
completely  oxidized  ad  maximum*  some  mild  muriate  would  be 
formed  which  would  unite  with  the  precipitate  that  fads  down,- 
This  yellow  precipitate  is  not  a  pure  oxide,  but  contains  -som# 
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corrosive  muriate  of  quicksilver,  which  Prof.  P.  was  not  able  to 
separate  by  repeated  washings.  One  hundred  parts  of  it  when 
dried,  .being  heated  in  a  retort,  yielded  8  of  water,  lG  of  corrosive, 
muyiate  . mixed  with  the  mild  muriate,  and  70  of  gold  ;  the  re¬ 
maining  G  may  be  supposed  to  be  the  weight  ot  the  oxygen 
separated:  so  that  upon  this  supposition,  gold  takes  up  8.57  per 
cent,  when  it  becomes  oxidized. 

On  repeating  the  experiment,  different  appearances  were  ob¬ 
served.  The  precipitate  was  washed  still  more  carefully  than  the 
last,  yet  the  last  washings  were  rendered  turbid  by  the  muriate  of 
tin  ad  minimum;  100  gr-.  heated  over  a  lamp,  almost  immediately 
threw  out  with  great  force,  a  quantity  of  white  vapours;  these 
appeared  to  be  owing  to  the  rapid  disoxygenizement  of  the  metal, 
which  remained  in  a  pure  metallic  state :  the  retort  was  covered 
with  mild  muriate  of  quicksil  ver  mixed  with  the  corrosive  muriate. 
The  precipitate  was  then  flung  by  degrees  into  a  matras  placed 
over  a  lamp,  to  avoid  the  too  rapid  progress  of  the  former  ex¬ 
periment  :  by  this  means,  100  parts  of  it  yielded  53  of  gold,  and 
l6  of  the  two  muriates  of  quicksilver:  of  the  remaining  2G  parts 
we  may  suppose  8  to  be  water  as  before,  which  leaves  18  for  the 
oxygen,  so  that  upon  this  supposition  10G' of  gold  takes  31  of 
oxygen  to  form  its  oxide.  This  proportion  Prof.  P.  thinks  is  more 
accurate  than  the  former,  because  he  then  boiled  the  precipitate 
in  water,  which  might  disoxigenize  some  part  of  the  metal :  in  the 
latter  experiment  he  avoided  that  source  of  error.  Prof.  P.  is 
also  decidedly  of  opinion  that  the_  mild  muriate  of  quicksilver, 
which  is  combined  with  the  oxide  df  gold  in  this  precipitate,  does 
not  come'  from  any  oxide  ad  minimum  that  his  nitrate  of  quick¬ 
silver  contained,  although  he  does  not  determine  the  complicated 
attractions  which  turn  the  corrosive  muriate  into  mild  muriate 
and  attach  it  so  strongly  to  the  oxide  of  gold. 

This  precipitate  heated  upon  a  piece  of  paper  over  a  wax  taper, 
melts  and  is  scattered  about,  by  enyitting  white  puffs,  before  it  is 
reduced  to  a  pure  metallic  state.  If  it  is  triturated  along  with 
sulphur  and  then  gently  heated  over  the  taper  it  detonates,  and 
gives  the  same  kind  of  loud  report  as  aurum  fulminans.  The  first 
precipitate  he  prepared  (by  boiling  in  water)  detonated  as  wef-  as 
the  other.  Oxide  of  gold  prepared  by  pure  potash,  when  anixed 
with  sulphur,  and  heated,  has  not  the  least  tendency  to  detonate. 
If  the  other  precipitate  is  scattered  about  the  paper  it  detonates 
successively,  but  the  detonation  is  instantaneous  and  violent  if 
the  precipitate  is  properly  collected  together.  After  the  detona¬ 
tion,  gold,  in  minute  particles,  is  left  upon  the  paper.  It  is  re¬ 
markable  that  this  precipitate  is  made  to  detonate  by  the  very 
means  which  deprive  aurum  fulminans  of  its  detonating  quality, 
and  also  that  as  ammonia  is  not  present  in  this  precipitate,  the 
explanation  of  the  detonation  it  produces,  and  also  that,  of  .aurum 
fulminans,  require  some  consideration. 
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As  to  the  purple  powder  of  CassiuS,  it  is  no  longer  doubtfitl  that 
the  gold  it  contains  is  in  the  metallic  state,  because  the  experi- 
ments  of  Pelletier  have  demonstrated,  that  tin,  or  its-  oxide  ad 
minimum,  applied  to  the  muriate  of  gold,  can  produce  no  other 
effect  ;  but  as  it  certainly  contains  a  portion  of  oxide,  it  has  been 
generally  supposed  to  be  an  intimate  mixture  ot  metallic  gold  and 
oxide  of  tin.  The  difficulty  however  of  separating  these  two  in¬ 
gredients  shews  that  this  powder  is  something  more  than  a 
mixture. 

To  analyze  the  purple  powder  of  Cassius,  nitro-muriatic  acid 
must  be  used,  as  the  nitric  or  muriatic  acid  have,  when  used 
separately,  but  a  very  slight  action  on  the  powder.  It  im¬ 
mediately  loses  its  colour,  yields  a  solution  of  gold,  and  leaves  an 
oxide  of  tin;  this  oxide  being  heavy,  sandy,  ancl  transparent, 
like  pounded  glass,  is  evidently  the  oxide  ad  maximum.  It  might 
be  supposed  that  the  nitric  acid  used  might  reduce  the  tin  to 
this  state;  but  the  oxide  separated  by  heating  the  purple  powder 
in  muriatic  acid  is  equally  glassy  in  its  appearance,  its  solution 
also  does  not  any  longer  precipitate  that  of  gold,  and  it  forms  a 
yellow  precipitate  with  water  impregnated  with  sulphuretted 
hydrogen. 

To  shew  that  the  oxide  of  tin  ad  maximum  must  be  chemically 
united  to  gold  in  the  purple  powder,  it  is  necessary  to  consider 
that  although  the  oxide  of  tin  ad  minimum  loses,  according  to 
the  general  property  of  metallic  oxides,  some  of  its  solubility 
when  it  becomes  oxidized  ad  maximum,  it  still  remains  very 
soluble  in  nitro-muriatic  acid,  and  in  muriatic  acid.  But  a  single 
drop  of  muriate  of  tin  ad  maximum,  although  highly  acid,  being 
let  fall  into  a  solution  of  gold,  which  is  always  surcharged  with 
acid,  immediately  produces  the  purple  precipitate.  This  preci¬ 
pitate  is  very  different  from  the  coloured  powders  formed  by  the 
sulphurous  acid,  the  phosphorous  acid,  the  sulphate  of  iron,  &c. 
So  that  it  is  evident  that  the  purple  powder  is  formed  by  some 
very  strong  attraction  between  its  constituent  parts,  especially 
when  we  consider  that  the  acidity  of  the  mixed  solution  increases 
as  the  powder  falls. 

Ammonia  immediately  dissolves  the  fresh  prepared  purple  pow¬ 
der,  and  the  solution  is  of  a  lively  and  deep  purple.  It  passes  un¬ 
changed  through  fibres ;  water  does  not  decompose  it,  as  is  usually 
the  case  with  the  ammofiiacal  solutions  of  metallic  bodies ;  if 
indeed  the  purple  powder  is  taken  in  excess,  some  of  it  separates. 
Distillation  also  separates  the  purple  powder,  but  if  the  residual 
liquor  contains  ammonia,  some  of  the  powder  is  retained  in  solu¬ 
tion:  acids  also  precipitate  it  from  the  ammoniacal  solution. 

Precipitates  consisting  of  metallic  gold  are  not  soluble  in  am¬ 
monia  ;  the  oxide  ad  minimum  is  also  very  imperfectly  soluble, 
the  solution  being  always  milky :  hence  the  purple  powder,  which 
has  of  course  properties  different  from  those  of  its  component 
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parts,  must  be  a  true  chemical  combination.  It  is  indeed  very 
singular  that  a  metal  which  is  so  very  limited  in  its  attractions 
should  unite  with  another  metali  whose  attractive  powers  are 
diminished  by  being  oxidized  ad  maximum  ;  but  the  same  singu¬ 
larity  is  to  be  found  in  aurdm  fulminans,  which  although  only  a 
combination  of  the  oxide  of  gold  with  ammonia,  is  not  decom¬ 
posed  by  any  acid  or  even  Alkali. 

Quicksilver  does  not  separate  gold  from  the  purple  powder. 
The  purple  powder  is  not  a  mere  mixture  of  gold,  as  precipitated 
by  the  sulphate  of  iron,  along  with  a  white  oxide,  for  that  preci¬ 
pitate  has  only  a  purple  tint  in  some  particular  points  of  view; 
Whereas  the  purple  powrder  retains  its  colour  in  whatever  direction 
it  is  viewed.  All  gold  which  has  been  precipitated  in  a  metallic 
state  by  sulphate  of  iron,  by  phosphuretted  hydrogen,  by  sulphur¬ 
ous  acid.  See.  appears  blue  when  the  vessel  is  placed  between  the 
eye  and  the  light,  but  in  a  contrary  position  the  peculiar  aspect  of 
gold  is  visible;  the  purple  powder  has  a  deep  body,  and  no 
metallic  appearanoe  on  whatever  side  it  be  viewed;  its  colour  is 
the  same  as  the  colour  of  its  solution  in  ammonia,  only  more 
'  intense. 

Muriate  of  iron  also  precipitates  the  solution  of  gold,  but  the 
oxide  of  iron  ad  maximum  does  not  contract  any  union  with  the 
gold  as  if  falls;  the  combination  therefore  of  the  oxide  of  tin 
with  the  gold  in  similar  circumstances  is  owing  to  a  peculiar 
attraction.  The  purple  powder  also  may  be  applied  to  silk,  which 
it  tinges  of  a  violet  colour:  this  can  scarcely  be  owing  to  a  powder 
of  gold  being  incorporated  with  the  filaments. 

The  excess  of  the  acids  occasions  a  retardation  of  the  deposition 
of  the  purple  powder,  which  becomes  by  this  means  excessively 
slow.  Muriatic  acid  shook  up  with  fresh  washed  powder,  ap¬ 
pears  to  dissolve  it,  especially  If  the  mixture  be  heated;  but 
although  this  apparent  solution  is  transparent,  the  powder  is  left 
behind  on  filtering  it. 

The  precipitation  of  the  purple  powder  may  be  abridged  by 
pouring  pure  potash  by  successive  portions  into  the  mixed  liquor. 
If  the  edge  of  the  liquor  does  not  become  clear  in  a  few  minutes, 
more  of  the  potash  may  be  added  :  the  purple  powder  forms  itself 
into  flakes,  and  falls  down.  Too  much  potash  must  not  be  added, 
otherwise  the  excess  will  decompose  the  free  muriate  of  tin 
which  is  held  in  solution,  and  throw  down  an  oxide  of  tin  as  well 
as  the  true  purple  pqwder. 

One  hundred  parts  of  well-dried  purple  powder  put  into  a  very 
weak  aqua  regia  made  of  muriatic  acid  at  4  or  5°,  and  a  few 
drops  pf  nitric  acid,  loses  its  colour,  and  gives  a  solution  of  gold; 
which  when  precipitated  by  sulphate  of  iron  yields  24  of  melted 
gold  :  70  parts  of  oxide  of  tin  are  left  in  the  residuum,  so  that  6 
have  been  taken  up  by  the  acid.  This  residuary  oxide  is  white; 
and  glassy  being  oxidized  ad  maximum.  Hence  the  gold  in  the 
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purple  powder  has  united  with  3  times  its  weight  of  oxide  and  as 
/6  of  the  oxide  ad  maximum  are  equal  to  /2 .5  of  the  oxide  ad 
minimum,  it  is  probable  that  this  is  the  quantity  of  the  oxide  ad 
minimum  which  combines  with  the  proportion  of  oxygen  required 
to  oxidize  24  parts  of  gold. 

When  muriate  of  tin  ad  minimum  is  poured  into  nitro-muriatic 
acid  the  oxide  is  changed  into  that  ad  maximum  ,•  but  no  pre¬ 
cipitation  takes  place,  not  even  by  the  help  of  heat.  Muriatic 
acid  at  10°,  boiled  on  the  purple  powder,  slowly  decomposes  it, 
and  leaves  the  gold  in  small  lumps  :  the  solution  is  slightly  yellow, 
it  contains  the  oxide  of  tin  ad  maximum :  a  piece  of  tin  put  into-tliis 
solution  destroys  the  colour,  but  does  not  produce  the  slightest 
shade  of  purple. 

Nitric  acid  at  32°  takes  away  some  of  the  tin  from  the  purple 
powder,  and  enlivens  the  colour  of  it,  so  as  to  approach  that  of 
vermilion ;  but  however  long  the  acid  is  boiled  upon  it,  the  gold 
is  never  left  perfectly  pure.  The  nitrous  solution  contains  oxide 
of  tin  ad  maximum,  and  a  little  gold,  as  is  evident  if  a  few  drops 
of  muriate  of  tin  be  added  to  it; 

Liquid  sulphurous  acid  also  enlivens  the  purple  powder,  by- 
abstracting  some  of  the  tin,  but  has  no  further  action  upon  it. 

Sulphate  of  tin  ad  minimum  also  precipitates  gold  from  its  solu¬ 
tion  in  the  form  of  the  purple  powder  of  Cassius. 

Gold  unites  with  extractive  and  colouring  matters,  so  as  to  form 
frequently  very  beautiful  lakes. 

Solution  of  gold  poured  into  a  well-filtered  solution  of  dragon’s 
blood  threw  down  a  lake :  100  parts  of  this  lake,  after  being  dried, 
was  burnt,  and  the  ashes  melted  with  borax ;  40  of  gold  were 
produced.  This  lake  is  not  altered  either  by  water  or  alcohol. 
Pure  potash  takes  up  some  of  the  colouring  matter,  but  only  im¬ 
proves  what  it  cannot  dissolve.  Ammonia  discolours  this  lake* 
but  does  not  dissolve  it.  Muriatic  acid  at  10°  has  not  the  slightest 
action  on  this  lake,  not  even  when  fresh  :  nitric  acid  decomposes 
it.  From  these  facts  it  is  evident  that  it  is  a  true  chemical  com¬ 
bination  of  gold  in  its  metallic  state,  with  a  colouring  matter. 

The  infusion  of  pine-bark,  which  is  used  in  Spain  to  tan  lea-* 
ther,  produces  with  a  solution  of  gold  a  similar'  kind  of  lake, 
which  agrees  in  its  properties  with  the  former,  but  -contains  only 
2 6  per  cent,  of  gold. 

The  artists  of  the  last  century  used  not  only  the  purple  powder 
of  Cassius  to  tinge  glass,  or  enamel,  of  a  purple  colour,  but  also 
aurum  fulminans,  the  precipitate  formed  in  the  solution  of  gold 
by  the  liquor  silicum,  the  oxide  prepared  by  the  help  of  tin  or 
quicksilver,  the  powder  procured  by  rubbing  the  metal  with 
pumice-stone,  and  indeed  every  kind  of  oxide  of  gold,  as  well  as 
gold  which  had  by  any  mode  been  minutely  divided.  As  gold 
has  been  shewn  to  exist  in  its  metallic  state  in  the  purple  powder, 
and  this  metal  tinged  the  capsule  in  which  it  was  evaporated  by 
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the  concentrated  solar  rays,  of  a  purple  colour,  and  also  stains  the 
glasses  upon  which  it  is  exposed  to  the  electric  shock  of  the  same 
colour,  it  becomes  important  to  inquire  in  what  state  it  exists 
when  it  thus  stains  vitreous  compositions  of  a  purple  colour. 

Silver  is  not  capable  of  being  oxidized  by  the  bare  action  of  ait' 
aided  by  heat,  and  when  oxidized  by  acids  it  recovers  its 
metallic  form  with  great  ease ;  but  when  a  vitrescent  body  is 
present  to  dissolve  the  oxide  as  fast  as  it  is  formed,  and  before  it  is 
destroyed,  the  oxide  incorporates  with  the  fritt,  and  is  not  re¬ 
duced  without  a  very  violent  heat.  Prof  P.  thinks  that  a  similar 
explanation  might  perhaps  be  given  of  the  effects  produced  by 
gold  or  its  oxides  in  vitreous  compositions  $  but  the  colour  given 
by  gold  has  some  remarkable  habitudes.  Any  precipitate  of  gold 
melted  with  a  fritt  of  easy  fusion  yields  a  very  transparent  and 
colourless  glass :  if  pieces  of  this  glass  are  heated  in  a  close  vessel 
they  become  of  a  fine  purple  colour,  without  losing  their  trans¬ 
parency;  Purple  enamel  loses  its  colour  and  recovers  it  again 
with  great  ease.  Hence  it  is  evident  that  this  purple  colour  from 
gold  is  not  yet  properly  explained  5  and  that  every  thing  shews 
more  and  more  the  property  which  gold  possesses  of  forming 
combinations  different  from  those  of  other  metals. 

Observations . — -This  paper,  like  the  preceding  one,  on  silver,  is 
so  rich  in  facts,  many  of  which  are  new,  and  others  tend  tp 
correct  long  established  errors,  that  they  both  merit  the  most  seri¬ 
ous  attention  from  chemists,  and  artists.  Although  gold  has  always 
been  a  favourite  object  of  research  among  chemists,  Mr.  P.  plainly 
shews  that  its  properties  are  yet  far  from  being  understood. 


On  the  Discovery  of  Palladium.  By  Dr.  Woll a  sto n .'—Phil. 

Trans.  1805. 

Among  the  grains  of  platina  there  occur  other  grains  which  so 
strongly  resemble  them,  that  they  can  scarcely  be  separated  but 
by  their  insolubility  in  nitro- muriatic  acid.  These  grains  are 
harder  to  the  file  than  those  of  platina,  they  are  not  malleable, 
they  are  ..lamellar  and  have  a  brilliant  fracture,  a  circumstance 
which  sometimes  enables  a  person  to  detect  them.  Their  specific 
gravity  is  19-5,  while  that  of  crude  platina  never  exceeds  1 7,7. 
They  appear  to  consist  of  iridium  and  osmium  ;  but  as  the 
specific  gravity  of  the  powder  left  in  dissolving  crude  platina  is  at 
the  utmost  14.2,  Mr.  Tennant  has  undertaken  a  more  complete 
examination  of  them. 

There  are  also  found  mixed  with  the  grains  of  crude  platina, 
minute  red  crystals,  so  small  that  100  of  the  largest  scarcely 
weigh  db  of  a  grain.  The  specific  gravity  of  these  crystals  is  con¬ 
siderable.  They  lose  their  colour  on  heating.  They  barely  scratch- 
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quartz,  and  their  hardness  is  inferior  to  that  of  the  topaz.  In  their 
form  they  so  agree  with  that  of  the  hyacinth  or  jargoon,  that  Dr. 
W.  has  no  doubt  of  their  being  that  stone. 

In  the  examination  of  the  solution  of  crude  platina,  after  as 
much  as  was  possible  of  the  platina  had  been  precipitated  by 
sal  ammoniac,  another  precipitate  was  obtained  by  means  of  iron. 
This  precipitate,  called  by  Dr.  W.  the  first  metallic  precipitate, 
was  again  dissolved,  and  more  platina  was  precipitated  by  sal  am¬ 
moniac  ;  this  precipitate  was  not  so  pale  a  yellow  as  before;  but 
its  impurity  was  scarcely  discernible  when  reduced.  The  solu¬ 
tion  was  then  neutralized  with  soda,  and  the  gold,  mixed  with 
the  grains,  was  precipitated  by  green  sulphate  of  iron.  Bars  of 
iron  being  again  employed  threw  down  a  second  metallic  precipi¬ 
tate  ;  which  was  intended  to  have  been  again  treated  by  solution 
and  precipitation,  but  part  of  it  resisted  the  action  of  the  nitro- 
muriatic  acid,  and  has  since  been  found  to  be  rhodium.  The 
solution  was  very  dark  coloured)  sal  ammoniac  produced  only  a 
slight  precipitation  of  a  deep  red  colour  ;  this  has  since  been  dis¬ 
covered  to  be  occasioned  by  iridium.  The  solution  still  retained 
its  dark  •colour,  and  was  precipitated  by  iron ;  a  great  part  of  the 
third  metallic  precipitate  thus  procured  was  rendered  insoluble 
in  fresh  acid,  for  the  same  reason  as  before. 

Muriatic  acid  poured  on  the  second  metallic  precipitate,  took 
up  some  lead,  iron,  and  a  small  quantity  of  copper.  Dilute 
nitrous  acid  took  up  more  copper,  and  formed  a  fine  blue 
solution.  Concentrated  nitrous  acid  formed  a  dark  brown  solu¬ 
tion ;  a  clean  plate  of  copper  precipitated  a  black  powder,  which 
adhered  to  a  surface  of  platina,  on  which  the  solution  was  placed. 
Hence  Dr.  W.  suspected  some  new  metallic  substance.  Quick¬ 
silver  agitated  with  the  solution,  formed  an  amalgam ;  which  on 
being  exposed  to  a  red  heat,  left  a  white  metal  infusible  by  the 
blowpipe.  This  metal  gave  a  red  solution  as  before  in  nitrous 
acid;  it  was  not  precipitated  by  sal  ammoniac  or  by  nitre;  but 
by  prussiate  of  potash  it  gave  a  yellow  or  orange  precipitate  ;  and 
it  was  precipitated  by  quicksilver,  but  not  by  silver.  By  these 
properties.  Dr.  W.  originally  distinguished  palladium  as  a  distinct 
metal. 

The  precipitation  from  nitrous  acid  by  quicksilver  was  irksome 
and  imperfect ;  as  the  nitrous  acid  did  not  seem  to  take  up  all 
the  palladium,  nor  the  quicksilver  to  precipitate  even  all  that  was 
taken  up.  Potash,  added  to  the  nitro-muriatic  solution  of  palla¬ 
dium,  forms  a  very  soluble  triple  salt ;  while  the  triple  salt  of 
platina,  formed  in  the  same  manner,  requires  a  considerable 
quantity  of  water  for  its  solution  ;  hence  nitre  added  to  muriatic 
acid,  is  unfit  for  the  solution  of  platina,  but  freely  dissolves  palla¬ 
dium.  It  is  equally  fit  for  the  solution  of  gold. 

One  part  of  nitre  was  dissolved  in  5  of  muriatic  acid,  diluted 
with  an  equal  quantity  of  water.'  This  solvent  poured  on  the 
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second  metallic  precipitate,  decanted  and  evaporated,  yielded 
crystals  which  were  green  when  viewed  transversely 3  red  when 
viewed  in  the  direction  of  their  axis  ;  and  whose  general  aspect 
when  large  was  dark  brown.  From  these  crystals,  purified  by  a 
second  crystallization,  palladium  may  be  precipitated  nearly  pure, 
bv  iron  or  zinc:  the  remaining  impurity’ may  be  removed  by 
digestion  in  muriatic  acid. 

That  palladium  was  a  simple  metal  appeared  from  its  forming 
a  distinctly  crystallizable  triple  salt  with  muriate  of  potash,  its 
separability  without  any  change  from  the  allays  formed  by  it, 
and  thb  facility  whereby  the  precipitates  formed  by  its  solution 
were  reduced  by  mere  heat.  But  as  it  might  be  supposed  to  be  a 
compound  of  a  known  metal  with  some  fixed  acid  (as  was  the 
case  with  siderite).  Dr.  W.  attempted  to  decompose  it  by  various 
processes,  but  without  effect. 

This  metal  is  easily  separated  from  the  nitro-  muriatic  solution 
of  the  ore  of  platina,  if  prussiate  of  quicksilver  is  added  to  it ; 
as  the  prussiate  of  palladium  is  slowly  precipitated  of  a  pale 
yellowish  white,  which  is  reduced  by  heat  and  yields  pure 
palladium,  weighing  about  Part  °f  the Weight  of  original  ore. 
The  quantity  of  palladium  is  not  increased  by  augmenting  the 
quantity  of  prussiate  of  quicksilver,  nor  yould  any  precipitate  be 
obtained  by  the  same  means  from  platina.  The  great  attraction 
of  prussic  acid  for  quicksilver,  prevents  the  precipitation  of  iron 
or  copper ;  and  the  precipitation  itself  is  promoted  by  the  attrac¬ 
tion  of  prussic  acid  for  palladium',  as  the  prussiate  of  palladium 
may  even  be  formed  by  boiling  a  precipitated  oxide  of  this  metal 
m  prussiate  of  quicksilver. 

Prussiate  of  quicksilver  is  consequently  a  good  test  of  the  pre¬ 
sence  of  palladium ;  hut  it  is  to  be  observed  that  the  precipitate 
has  not  always  the  same  properties.  When  it  is  procured  from  a 
neutral  solution  in  nitrous  acid,  it  detonates  when  heated  to  about 
500°  Fahr.  The  noise  is  similar  to  that  of  an  equal  quantity 
of  gunpowder,  and  the  explosion  is  not  attended  with  any  marks 
of  violence  unless  it.  is  confined.  A  very  feeble  light  is  produced, 
which  is  visible  only  in  the  dark. 

Palladium  is  very  slowly  dissolved  in  strong  colourless  nitric 
acid  i  the  acid  surrounding  the  metal  soon  acquires  a  red  colour, 
but  no  gas  is  disengaged.  The  same  acid  previously  impregnated 
with  nitrous  gas  had  a  much  more  powerful  effect. 

Silver,  copper;  palladium,  and  platina,  were  each  of  them 
laminated  so  thin  as  to  weigh  10  grains  to  the  square  inch.  Slips 
of  these  metals  4  inches  long,  and  T\  inches  in  breadth,  were 
coaled  with  wax.  One  extremity  of  these  slips  was  heated  so  as 
to  be  visibly  red,  and  the  wax  upon  the  silver  was  melted  as  far 
fcs  3  J  inches,  that  on  the  copper  2§  inches  3  on  the  palladium 
and  platina  the  wax  was  only  melteclfor  1  inch. 

A  slip  of  platina  and  palladium  being  rivetted  together,  and  the» 
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heated,  became  concave  on  the  side  of  the  platina,  and  thus 
shewed  the  expansion  of  palladium  by  heat  was  rather  more  than 
that  of  platina.  By  a  similar  method.  Dr.  W.  found  platina  to 
expand  less  than  steel.  It  is  known  that  steel  expands  in  passing 
from  the  temperature  of  freezing  to  that  of  boiling  water,  12 
parts  in  J  0.000  of  its  length.  Dr.  W.  estimates  the  relative  ex¬ 
pansion  of  palladium  at  10,  and  that  of  platina  at 
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de  Phys.  Avnl,  1806. 

Mr.  Simon,  of  Berlin,  was  the  first  that  obtained  muriatic 
acid  by  galvanism  :  his  experiments  are  related  in  Gilbert’s  An- 
nalen  der  Physik,  1801.  Two  tubes,  closed  at  one  end  and  filled 
with  distilled  water,  were  closed  and  connected  by  muscular 
fibres }  they  both  communicated  with  the  pile  by  means  of  gold 
wires  which  passed  through  the  stopper.  In  24  hours  the  water 
which  was  immediately  connected  with  the  zinc  pole  had  a  yellow 
tinge,  the  odour  of  oxygenized  muriatic  acid,  and  had  de¬ 
stroyed  the  colour  of  the  stopper.  It  reddened  tincture  of  lit¬ 
mus,  and  effervesced  with  carbonate  of  potash,  changing  that 
salt  into  one  which  yielded  cubical  crystals  that  decrepitated  on 
burning  coals,  and  precipitated  the  nitrate  of  silver.  Hence  it  is 
plain  that  not  only  muriatic  acid  wras  procured,  but  also  oxyge¬ 
nized  muriatic  acid,  which  dissolving  the  gold  wire,  produced  Sie 
yellow  colour. 

Mr.  Simon  having  some  suspicion  that  the  animal  matter  with 
which  his  tubes  were  closed  furnished  the  muriatic  acid,  em¬ 
ployed  (in  order  to  avoid  the  use  of  cork,  charcoal,  or  plumbago! 
a  tube  in  form  of  a  V,  which  communicated  with  the  poles  of  a 
pile  by  means  of  a  gold  w  ire  in  each  branch.  This  experiment 
was  unsuccessful,  as  he  did  not  procure  any  muriatic  acid  in  the 
branch  communicating  with  the  positive  pole. 

Cruikshank  galvanized  a  solution.,  of  muriate  of  lime  by 
means  of  a  gold  wire  connected  writh  the  positive  end  of  a  pile. 
When  the  galvanic  circle  was  completed,  the  water  was  decom¬ 
posed,  the  residuary  liquid  was  yellow,  the  wire  was  acte4 
upon,  and  the  solution  had  the  odour  of  nitro-muriatic  acid.  A 
wire  ot  platina  produced  the  same,  smell,  although  it  did  not, 
seem  to  be  acted  upon.  Cruikshank  supposed  the  muriate  wag 
decomposed  $  a  slight  yellow  precipitate  is  always  thrown  down 
in  this  experiment,  which  hfis  been  supposed  to  be  lime  ;  but  this 
precipitate.  Prof.  B.  >ays,  is  really  oxide  of  gold,  and  therefore  the* 
oxygenized  muriatic  acid  which  acted  upon  the  wire  was  formed 
dc  novo. 

Cruikshank  also  obtained  oxygenized  muriatic  acid  by  plung¬ 
ing  a  gold  wire  connected  with  the  pile  into  a  solution  of  mu- 
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riate  of  soda :  as  this  salt  is  not  decomposed  by  galvanism,  th& 
oxygenized  acid  must  have  been  formed  de  novo,  as  the  former^ 
Prof.  B.  has  found  that  this  acid  may  also  be  formed  in  a  similar 
manner  in  solutions  of  muriate  of  potash  and  of  muriate  of  am¬ 
monia. 

The  formation  of  muriatic  acid  in  saline  solutions  appears  to  be 
facilitated  by  the  quickness  with  which  the  galvanic  fluid  is  ab¬ 
sorbed  by  these  saline  solutions,  and  also  by  the  diminution  of 
the  quantity  of  water  in  which  the  muriatic  acid  is  diluted  when 
formed.  Salts  which  require  but  very  little  water  for  their  solu¬ 
tion,  as  muriate  of  lime,  are  peculiarly  proper.  Water  acidu¬ 
lated  with  muriatic  acid,  exposed  to  the  action  of  the  galvanic 
fluid,  by  means  of  a  gold  wire  attached  to  the  positive  pole  of  a 
Strong  pile,  becomes  oxygenized,  grows  yellow,  and  dissolves 
the  gold. 

Mr.  Pacchiani  was  the  first  in  Italy  that  obtained  muriatic  acid 
by  galvanizing  water  with  a  gold  wire  3  but  as  in  his  process  the 
water  is  in  contact  with  animal  or  vegetable  substances,  doubts 
might  still  be  entertained  that  these  substances  contributed  to  the 
formation  of  the  acid.  To  avoid  this  suspicion.  Prof.  B. 
galvanized  water  contained  in  a  glass  tube,  by  means  of  a  very  fine 
gold  wire  attached  to  the  positive  end  of  a  pile.  The  communi¬ 
cation  was  completed  by  a  bent  tube  |  in.  in  diameter,  filled 
with  water,  and  of  which  the  other  leg  was  inverted  into  & 
second  vessel  of  water  ;  this  second  vessel  communicated  with 
the  negative  end  of  the  pile,  by  means  of  a  slip  of  cotton  cloth, 
or  of  elastic  gum,  softened  in  warm  water,  or  by  a  thin  plate  of 
tin.  When  a  pile  of  50  pair  of  discs  Was  used,  the  galvanized 
water  reddened  tincture  of  litmus,  but  did  not  precipitate  any 
metallic  solutions  so  as  to  render  the  presence  of  muriatic  acid 
sensible.  But  on  using  100  pairs  of  metallic  discs,  2  in.  in  dia¬ 
meter,  and  the  tube  containing  the  water  being  only  2  in.  long* 
and  of  the  diameter  of  a  quill,  the  production  of  muriatic  acid 
was  manifested  by  its  odour,  by  precipitating  the  nitrates  of 
silver  and  of  quicksilver  of  a  white  colour,  and  by  the  deep  red 
colour  it  gave  to  the  blue  tinctures  of  vegetables.  With  the 
same  apparatus,  muriate  of  soda  was  obtained  by  galvanizing  an 
exceedingly  dilute  solution  of  soda.  When  an  iron  wire  was  used 
in  lieu  of  a  gold  one,  muriate  of  iron  was  'obtained  3  for  the 
pure  water  which  had  by  this  means  been  galvanized  for  1(3 
hours,  struck  a  blue  colour  with  prussiate  of  potash,  and  a  black 
colour  with  infusion  of  nut-galls. 

Lime-water,  galvanized  by  a  gold  wire,  communicating  with 
the  positive  pole  of  a  very  strong  pile,  was  rapidly  decomposed.' 
"When  reduced  to  f,  it  smelt  like  muriatic  acid,  and  slightly  red¬ 
dened  tincture  of  mallows  j  potash  decomposed  the  muriate  of 
lime  that  it  contained  ;  but  oxalic  acicTdid  not  render  it  turbid. 
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so  that  we  have  another  proof  of  the  insufficiency  of  that  acid 
'  as  a  test  for  lime,  when  the  combination  is  acidulous. 

Hie  attraction  of  the  metals  for  oxygen  might  be  thought  to 
favour  the  decomposition  of  water  by  galvanism )  but  the  fol¬ 
lowing  experiment  on  the  black  oxide  of  manganese  shews  this 
is  not  the  case.  Pure  water  was  galvanized  by  means  of  two 
pieces  of  this  oxide,  which  is  a  good  conductor,  plunged  into 
, two  parallel  tubes,  suspended  by  copper  wire,  so  that  the  water 
could  only  act  upon  the  oxide,  one  piece  communicating  with 
the  positive  end  of  a  pile,  and  the  other  with  the  negative.  At 
the  end  of  24  hours,  the  water  in  the  tube  communicating  with 
the  positive  pole  which  alone  has  emitted  much  gas,  contained 
muriatic  acid,  and  precipitated  silver  of  a  deep  reddish  colour  ; 
the  water  in  .the  other  tube  \vas  strongly  alkaline.  Here  two 
things  are  remarkable,  that  an  oxide  should  produce  muriatic 
acid,  as  well  as  gold,  and  that  it  should  not  be  reduced  by  the 
nascent  hydrogen. 

When  water  is  galvanized  by  means  of  two  silver  wires,  the 
water  being  contained  in  two  tubes,  closed  at  bottom  by  a  piece 
of  bladder,  and  placed  in  another  vessel,  the  water  in  the  tube 
communicating  with  the  positive  pole,  shewed  decided  alkaline 
characters :  the  same  was  the  case  when  both  wires  were  im¬ 
mersed  in  a  single  tube,  a  few  lines  from  each  other.  Copper 
wires  also,  plunged  into  separate  tubes,  emitted  much  hydrogen 
from  the  negative  wire,  and  the  water  was  rendered  alkaline  in 
both  tubes.  Ihe  same  effect  was  produced  by  metallic  anti¬ 
mony.  llibands  of  tin  plunged  into  separate  tubes  of  water, 
emitted  much  hydrogen  from  the  negative  tube,  no  other  altera¬ 
tion  of  the  metal  being  produced  than  a  slight  blackish  tinge  : 
the  water  was  strongly  alkaline.  No  gas  was  emitted  from  the 
positive  tube  j  the  metal  was  corroded  into  a  white  oxide,  which 
rendered  the  water  milky,  and  then  precipitated  :  at  the  end  of 
six  hours,  the  water  in  this  tube  was  neither  acidulous  nor  al¬ 
kaline  ;  at  the  end  of  twelve  hours -it  turned  tincture  of  mallows 
green.  If  the  ribands  were  plunged  into  a  single  tube,  the 
vvatei  was  always  alkaline  and  milky,  from  the  oxide  produced 
by  the  positive  pole.  Water  in  separate  tubes  being  galvanized 
by  zinc  rolled  into  a  riband,  a  rapid  emission  of  gas  and  form¬ 
ation  of  alkali  took  place  in  the  negative  tube  5  from  the  other 
no  gas  was  emitted,  and  at  the  end  of  24  hours  only  some  slight; 
appearances  of  alkali  were  discoverable.  The  ribands  were 
covered  with  a  blackish  crust. 

Nitric  acid  of  the  specific  gravity  of  1.2  was  galvanized  by 
means  of  a  gold  wire  attached  to  the  positive  pole  of  a  pile  j 
oxygen  gas  was  emitted  during  the  12  hours  that  the  experiment 
lasted  ;  but  there  was  no  change  observable  in  the  acid,  nor  any 
solution  of  the  gold.  Davy  has  asserted  the  same,  and  Cruikr 
shank,  who  used  a  platina  wire';  but  Vassplli-Eandi  asserts  that 
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highly  concentrated  nitric  acid  may  be  decomposed  by  galvs* 
nism. 

A  solution  of  crystallized  acetite  of  lead  being  galvanized,  in 
the  same  manner,  the  gold  wire  soon  became  brown-,  and  after¬ 
wards  black  in  the  upper  part  j  lower  down  it  had  a  deep  red 
tidge,  and  at  the  end  it  became  of  an  orange  colour.  No  gas 
was  emitted,  and  at  the  end  of  2 6  hours  the  wire  was  covered 
with  a  black  shining  coat :  this  coat  was  a  suroxide  of  lead  ; 
it  came  off  in  shining  fragments,  like  black  glass  ;  it  excited 
and  conducted  the  galvanic  fluid,  it  yielded  oxygenized  muriatic 
acid,'  and  was  soon  changed  into  muriate  of  lead  by  the  action  of 
that  acid :  this  muriate-  detonated  by  percussion  with  phos¬ 
phorus. 

Nitrate  of  silver  being  galvanized  in  the  same  manner,  for 
15  hours,  did  not  yield  any  precipitate,  although  oxide  of  silver 
was  formed. 

The  black  oxide  of  quicksilver  floated  with  water,  being  galva¬ 
nized  in  the  same  manner,  in -a  narrow  tube,  quite  full,  forr 
two  days,  was  changed  into  oxide  and  hyperoxidized  quicksilver. 
The  water  slightly  reddened  vegetable  blues,  but  did  not  con¬ 
tain  any  oxide  or  muriate  of  quicksilver. 

Nitrate  of  quicksilver  made  without  heat  being  galvanized,  the 
gold  wire  was  covered  with  small,  dendritic,  yellowish,  insoluble 
crystals.  This  salt  was  not  a  mere  oxide  of  quicksilver,  it  was 
(for  then  it  would  have  been)  opake,  very  white,  and  not  cry- 
stallizable,  nor  was  it  a  nitrate  of  that  metal  soluble  in  water ; 
it  turned  black  with  lime-water,  and  had  all  the  characters  of 
sweet  mercury,  or  hyperoxidized  muriate  of  quicksilver. 

Cruikshank  and  others  have  thought  that  nitric  acid  was 
formed  by  galvanizing  water,  because  silver,  quicksilver,  and 
copper  were  acted  upon  by  the  fluid  obtained.  Silver  galvanized 
in  pure  water  is  corroded  into  a  grayish  substance,  and  no  nitrate 
of  that  metal  can  be  obtained.  Cruikshank  imagines  the  inso¬ 
lubility  of  this  product  is  owing  to  a  surcharge  of  oxide.  Potash 
added  to  the  water  did  not  produce  any  nitrate  of  potash. 
Some  newly-prepared  gray  precipitate  was  galvanized  under 
water  for  a  whole  day,  by  a  gold  wire  communicating  to  the  po¬ 
sitive  pole  of  a  strong  pile.  The  precipitate  was  not  dissolved, 
nor  did  the  water  take  up  any  of  it. 

The  position  of  the  silver  (gold)  wires  may  be  varied,  accord¬ 
ing  as  we  desire  the  action  should  proceed  from  the  positive  or 
the  negative  end  of  the  pile. 

The  alkali  which  has  been  found  by  chemists  in  water  galva¬ 
nized  negatively  has  been  supposed  to  be  ammonia,  and  to  be 
formed  by  the  hydrogen  arising  from  the  decomposed  water 
united  with  the  azote  of  the  common  air  absorbed  by  the  water. 
Water  which  has  been  negatively  galvanized,  immediately  turns 
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the  tincture  of  mallows  green,  and  tinges  the  solution  of  silver. 
It  sometimes  precipitates  lime-water,  and  etfervesces  with  muria¬ 
tic  acid.  It  is,  however,  so  weakly  alkaline,  as  not  to  have  any 
taste. 

Water,  which  contained  black  oxide  of  quicksilver  diffused 
through  it,  being  galvanized  negatively  by  a  gold  wire,  for  24 
hours,  the  oxicle  was  reduced  and  entirely  covered  the  wire. 
The  water,  although  alkaline,  had  no  action  upon  the  oxide, 
although  ammonia,  though  much  diluted,  constantly  combined 
with  the  oxide  of  quicksilver. 

Two  pounds  of  water  which  had  been  galvanized  negatively 
being  evaporated  to  a  small  quantity,  shewed  signs  of  containing 
a  fixed  alkali  j  muriatic  acid  was  added  to  this  residuum,  and  by 
gentle  evaporation,  crystals  of  muriate  of  soda  were  formed. 
Similar  experiments  were  made,  and  constantly  with  the  same 
success.  It  might  ,be  suspected  that  the  soda  came  from  the 
muriate  of  soda  with  which  the  cloth  in  the  pile  was  soaked, 
as  it  is  known  that  the  soda  is  disengaged,  and  effloresces  upon 
the  pile ;  and  that  the  cloth  is  reduced  into  soap  of  wool.  When 
the  pile  was  made  of  metallic  discs,  with  pasteboard  soaked  in 
water,  the  galvanic  effect  did  not  appear  sufficiently  strong,  but 
on  soaking  the  pasteboard  in  sulphate  of  magnesia,  the  decom¬ 
position  of  the  water  was  performed  with  ease,  and  on  a  suf¬ 
ficient  quantity  being  galvanized  negatively,  it  was  still  found  to 
contain  soda. 

Water  contained  in  a  tube  being  galvanized  by  two  gold  wires, 
one  communicating.with  the  positive  and  the  other  with  the  nega¬ 
tive  end  of  the  pile,  for  two  days,  was  considerably  diminished, 
but  not  in  the  least  changed.  On  plunging  the  wires  into  sepa¬ 
rate  tubes  of  water,  connected  as  before  stated,  the  water  in  the 
one  was  found  to  be  rendered  acid,  and  that  in  the  other  alka¬ 
line  ;  the  two  waters  being  then  united  and  evaporated,  yielded 
muriate  of  soda. 

Wires  of  pure  gold,  plunged  into  distilled  water,  and  employed 
in  galvanizing  it  positively,  became  covered  with  a  thin  coating 
of  a  saffron  colour.  This  coating  was  not  formed  upon  wires  of 
gold  alloyed  with  copper,  nor  upon  gold  wires  attached  to  the 
negative  pole.  ,  A  similar  yellowish  coating  is  formed  upon  pla- 
tina  wire.  It  appears  to  Prof.  B.  to  be  a  commencement  of 
combination  with  the  oxygenized  muriatic  acid  that  is  formed. 

Two  wires  of  gold  being  plunged  into  a  tube  of  distilled  water 
at  about  5  in.  distance  from  each  other ;  that  communicating 
with  the  negative  end  of  the  pile  was  soon  covered  with  a  black 
substance,  which,  after  some  hours,  became  spongy ;  sometimes 
when  powerful  piles  had  lost  much  of  their  strength,  this  mattex 
became  arborescent,  or  appeared  like  needles  implanted  one  upon 
another.  This  black  substance  appears  to  be  a  hydrogenized  hy¬ 
drate  of  gold ;  it  is  inodorous  and  insipid )  it  blackens  paper, 
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and  the  skin  of  the  hands,  which  afterwards  turn  purple.  A 
gold  wire  communicating  with  the  negative  pole,  at  the  same 
time  that  the  positive  pole  is  connected  with  the  water  by  a 
moist  slip  of  paper,  disengaged  much  hydrogen,  but  did  not  be¬ 
come  covered  with  the  hydrogenized  hydrate  of  gold.  The  fluid 
was  rendered  alkaline.  The  hydrate  is  not  soluble  in  a  solution 
of  soda^  for,  upon  using  this  solution  instead  of  pure  water, 
with  two  gold  wires,  both  of  them  were  covered  with  the  black 
crust,  but  it  was  very  thin.' 

If  after  the  black  crust  is  formed  (in  the  experiment  with  two 
gold  wires,  and  pure  water  in  a  single  tube)  upon  the  negative 
wire,  the  \vire§  are  shifted  from  one  pole  to  the  other,  in  a  few 
minutes  the  black  crust  disappears,  and  the  gold  re-assumes  its 
brilliancy,  while  the  other  wire  becomes  black  in  its  turn.  The 
shifting  of  the  wires  may  be  repeated  alternately  with  the  same 
effect. 

Wires  completely  covered  with  the  hydrogenized  hydrate  of 
gold,  and  connected  with  a  pilfer  conduct  the  galvanic  fluid,  and 
decompose  water.  A  frog  prepared  in  Galvani’s  manner,  may 
be  made  to  leap,  by  placing  one  end  of  the  coated  wire  under 
the  thighs,  and  moving  the  other  end  to  the  moist  paper  upon 
which  the  spinal  marrow  is  placed.  As  this  action  may  be  pro¬ 
duced  by  the  slightest  hydrogenizement  of  the  gold  wire,  it  is 
probable  that  the  charge,  or  polarity  observed  by  Bitter,  in  re¬ 
spect  to  louises-d’or,  is  owing  to  this  circumstance.  Prof.  B. 
has  observed  analogous  phenomena  with  silver,  copper,  and  other 
metals,  particularly  antimony. 

Two  thick  silver  wires  were  introduced  into  a  single  tube  of 
water  ;  they  were  connected  with  the  two  ends  of  a  strong  pile, 
for  twelve  hours.  Much  gas  was  emitted  'from  the  negative 
wire,  but  very  little  from  the  positive,  and  an  abundant  sedi¬ 
ment  fell  to  the  bottom  of  the  tube.  The  negative  wire  was 
also  coated  with  a  dark  gray  spongy  substance  ;  the  coating  orr 
the  positive  wire  was  black,  less  in  quantity,  and  adhered  to  the 
metal.  The  coating  of  the  negative  wire  was  collected  upon  a 
paper  ;  it  became  of  a  lighter  colour,  by  being  dried  in  the  air, 
and,  on  being  rubbed  with  a  burnisher,  it  was  found  to  be 
pure  silver.  It  was,  therefore,  a  hydrate  of  metallic  silver. 
The  coating  of  the  positive  wire  was  found  to  be  hydrogenized 
diver  ;  it  blackened  paper,  linen,  and  the  hands ;  it  was  slightly 
soluble  in  ammonia,  insoluble  in  muriatic  acid ;  it  was  not  re¬ 
duced  by  solar  light,  but  it  yielded  to  the  action  of  hydrogen. 
A  very  small  quantity  only  of  this  black  crust,  merely  in  form 
of  a  ring  round  the  end  of  the  wire,  was  formed  when  the 
wires  were  placed  in  separate  tubes. 

Two  copper  wires  were  placed  in  separate  tubes  of  water,  and 
connected  with  a  pile  :  the  negative  wire,  after  some  hours,  be¬ 
came  covered  with  a  black  crust*  that  was  easily  separated  by  a 
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piece  of  paper,  which  it  rendered  black  3  the  copper  then  ap¬ 
peared  more  brilliant  than  before.  When  both  the  wires  were 
plunged  into  a  single  tube,  gas  was  disengaged  from  both  wires ; 
the  black  substance  upon  the  negative  wire  had  an  arborescent 
form,  but  different  in  position  from  that  formerly  mentioned  as 
being  formed  upon  gold  wires,  which  appeared  to  grow  with  the 
branches  downward.  This  black  substance  was  hydrogenized 
copper ;  it  w£-s  insipid,  insoluble  in  water  and  ammonia,  and 
formed,  without  effervescence,  a  colourless  solution  in  nitric 
acid  :  the  absence  of  the  blue  colour,  which  is  the  usual  sign 
of  copper,  was  probably  owing  to  the  copper  being  in  too  small 
proportion. 

A  copper  wire  connected  with  the  positive  end  of  a  pile,  and 
placed  in  a  separate  tube,  yielded  oxide  of  copper  3  this  soon 
changed  into  a  greenish  hydrate  of  oxide  of  copper,  which  became 
brown  when  dried  by  heat.  The  wire  was  covered  with  a  steel- 
coloured  crust,  which  left  a  grayish  trace  on  paper  3  the  copper 
itself  was  left  slightly  brilliant,  and  of  a  colour  somewhat  different 
from  that  of  the  negative  wire. 

Two  copper  wires,  less  pure,  were  galvanized  for  twelve  hours 
in  separate  tubes  ;  a  whitish  cloud  descended  from  the  positive 
wire,  and  passed  through  the  double  membrane  which  closed  the 
bottom  of  the  tube.  It  was  converted  in  the  water  of  the  con¬ 
taining  vessel  into  a  hydrate  of  oxide  of  copper,  in  form  of  a 
greenish  flaky  substance.  The  negative  wire  produced  only  a 
small  quantity  of  black  hydrogenized  copper.  The  water  of  the 
two  tubes  and  that  of  the  containing  vessel  was  alkaline. 

Two  polished  iron  wires  placed  in  separate  tubes  of  water,  were 
galvanized  for  10  hours  3  a  muriate  of  oxidulated  iron,  with  ex¬ 
cess  of  oxide,  was  formed  in  the  positive  tube,  the  water  of 
which  did  not  redden  tincture  of  mallows,  but  yielded  with  pros- 
siate  of  potash  a  white  precipitate,  that  changed  to  blue  in  a  short 
tune.  No  crust  was  formed  upon  the  (negative  ?)  wire,  it  was 
merely  rendered  a  little  black  3  the  water  in  the  tube  was  strongly 
alkaline. 

On  repeating ,  this  experiment  with  wires  J  of  a  line  in  dia¬ 
meter,  and  using  a  strong  pile  for  20  hours,  a  quantity  of  oxide 
of  iron  passed  through  the  double  membrane  which  closed  the 
bottom  of  the  tubes,  and  a  copious  precipitation  of  a  gold-co¬ 
loured  hydrate  of  oxide  of  iron  took  place  in  the  containing  vessel, 
A  part  of  this  hydrate,  in  contact  with  the  membranes,  was  de¬ 
composed,  and  changed  into  a  deep  black  3  the  water  in  the  con¬ 
taining  vessel  was  neither  acid  nor  alkaline. 

Two  iron  wires  plunged  in  a  single  vessel  of  water,  yielded 
only  a  very  small  quantity  of  gas  from  the  positive  wire,  but  a 
large  quantity  from  the  negative  wire  5  the  water  became  of  a 
yellow  colour  3.  it  did  not  form  Prussian  blue  by  prussiate  of 
potash,  and  was  scarcely  able  to  turn  tincture  of  mallows  green. 
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There  also  fell  down  from  the  positive  wire  a  quantity  of  oxide*, 
which  immediately  changed  into  a  hydrate  of  oxide  of  iron.  It 
was  yellowish,  fiocculent,  insipid,  and  insoluble  in  water ;  by 
drying  upon  blotting-paper  it  changed  to  an  orange  colour ;  a 
slight  heat  drove  off  the  water,  and  a  dark  brown  oxide  of  iron 
was  left. 

Two  pieces  of  well-burned  charcoal  had  iron  wire  inserted  into 
one  end,  and  were  plunged  about  half  their  length  into  separate 
tubes  of  water,  as  in  the  former  experiments.  A  great  quantity 
of  gas  was  disengaged  from  the  piece  connected  with  the  positive 
pole,  and  a  very  small  quantity  from  the  negative  piece.  At  the 
end  of  24  hours,  the  water  in  the  negative  tube  was  found  to  be 
impregnated  with  carbonate  of  soda,  but  that  in  the  positive  tube 
shewed  only  very  slight  traces  of  that  salt.  The  charcoal  con¬ 
nected  with  the  positive  end,  preserved  its  black  colour ;  the 
other  piece  was  sensibly  whitened,  by  combining  with  the  dis¬ 
engaged  hydrogen. 

Prof.  £.  thinks,  that  the  inflammable  gas  which  is  sometimes 
obtained  from  charcoal  by  distillation,  either  arises  from  some 
humidity  which  has  been  attracted  by  the  charcoal,  or  that  it  is 
the  gaseous  oxide  of  carbone.  He  also  thinks,  that  charcoal  when 
hydrogenized  by  galvanization  in  contact  in  water  loses  its  con¬ 
ducting  power  5  and  that  a  vegetable  pild  might  thus  be  formed  of 
discs  of  pure  charcoal  coupled  with  those  of  hydrogenized  char¬ 
coal,,  by  interposing  moistened  pasteboard  between  each  pair. 

Hydrogen  combines  with  metals  as  we  have  seen,  and  the  me¬ 
tallic  oxides  are  reduced  by  the  galvanic  action  of  the  negative 
pole.  Oxide  of  manganese,  however,  neither  causes  the  disen¬ 
gagement  of  any  gas,  nor  is  it  reduced,  or  rendered  whitq,  but  it 
is  hydrogenized.  The  oxide  of  manganese  also  speedily  becomes 
a  positive  electromotor,  in  respect  to  the  ungalvanized  oxide. 

Prof.  B.  in  the  course  of  a  number  of  experiments  made  to 
determine  the  effect  of  the  contact  of  metals  and  water,  without 
the  action  of  the  galvanic  pile,  has  never  observed  the  production 
of  an  acid. 

Iron  was  left  in  a  matras  with  twice  as  much  water,  until  the 
water  was  reduced  to  f ;  hydrogen  was  disengaged,  and  the  metal 
was  changed  to  an  oxide  ;  but  the  water  that  remained  was  not 
sensibly  altered.  Zinc  had,  in  another  experiment,  the  same 
effect. 

Two  oz.  of  distilled  water  were  poured  upon  5  oz.  of  zinc  filings, 
in  an  8  oz.  phial,  which  was  then  hermetically  sealed,  and  con¬ 
tinually  agitated.  At  the  end  of  a  quarter  of  an  hour,  the  water 
was  turbid ;  and  by  rest,  deposited  a  brown  powder.  On  conti¬ 
nuing  the  agitation  for  about  five  hours,  this  brown  powder  was 
much  increased  in  quantity.  The  water,  on  being  decanted,  had  a 
peculiar  smell,  and  a  faint  taste  it  also  rendered  the  tincture  of 
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mallows  green,  and  slightly  affected  the  solutions  of  silver  and  of 
quicksilver. 

Filings  of  copper,  and  of  iron,  also  cause  water  to  acquire  the 
property  of  rendering  tincture  of  mallows  green.  Quicksilver  has 
the  same  effect.  Although  Priestley  observed  that  this  metallic 
substance  caused  water  agitated  with  it  to  acquire  a  peculiar  smell 
and  taste,  he  did  not  discover  the  alkaline  nature  of  the  liquid. 

The  pulverulent  substance  obtained  in  these  experiments,  is 
metallic  oxide  extremely  divided  3  that  of  zinc  is  grayish,  those 
of  quicksilver  and  iron  are  black,  and  that  of  copper  brown.  As 
the  air  in  the  matras  is  not  altered,  it  is  evident  that  the  metal 
combines  with  the  oxygen  of  the  water,  and  that  there  is  no  sen¬ 
sible  quantity  of  hydrogen  disengaged'. 

The  water  alkalized  in  these  experiments,  being  left  upon  the 
metals,  loses  its  alkaline  qualities,  and  enters  into  a  new  combi¬ 
nation. 

In  order  to  determine  the  nature  of  the  alkali,  a  small  quantity 
of  muriatic  acid  was  added  to  water  alkalized  by  zinc,  or  by 
quicksilver  3  the  water  was  then  filtered  and  evaporated  to  dryness, 
a  salt  was  obtained  in  form  of  needles  confusedly  heaped  together, 
but  the  quantity  was  too  small  to  ascertain  its  nature  v/ith  accu¬ 
racy.  It  certainly  was  not  muriate  of  soda  j  but  Prof.  B.  thinks 
it  was  muriate  of  ammonia. 

Before  any  consequences  can  properly  be  deduced  from  these 
facts,  a  number  of  researches  must.  Prof.  B.  remarks,  be 
made,  viz. 

1Q.  The  nature  of  the  gas  which  is  disengaged  from  water,  gal¬ 
vanized  positively  by  metals,  must  be  determined  j  as  also  that  of 
the  gas  which  is  yielded  together  with  an  alkali  by  charcoal. 

2°.  Whether  the  alkali  formed  in  water  galvanized  positively 
by  metals  is  of  the  same  kind  with  that-formed  in  water  by  the 
negative  pole,  namely  soda  ? 

3C.  Whether  water  is  necessary  to  the  production  of  soda  by 
galvanism  ? 

4°.  What  are  the  constituent  ingredients  of  this  alkali  ? 

5°.  Whether  the  carbonic  acid  formed  along  with  soda,  by 
galvanizing  water  with  charcoal,  comes  entirely  from  the  char¬ 
coal  ? 

6°.  Whether  the  galvanic  fluid,  which  is  very  active,  and  Is 
probably  composed  of  several  very  subtile  fluids,  does  not  furnish 
some  of  the  ingredients  of  which  the  substances  evolved  during  its 
action  are  composed  ? 

7°.  Whether  the  same  products  can  be  obtained  if  the  water  is 
galvanized  when  the  atmospheric  air  is  excluded,  or  when  in 
contact  with  other  gases  ? 

Whether  water  is  really  decomposed  by  being  galvanized 
oy  metals,  charcoal,  and  oxide  of  manganese  ? 

9°‘  Whether  the  gas  which  is  emitted  by  water  during  the 
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oxygenizement  and  hydrogenizement  of  metals  by  galvanism, 
arises  only  from  the  decomposition  of  the  water  ? 

10c.  Whether  the  caloric  which' produces  the  aeriform  state  of 
the  gases  disengaged,  comes  from  the  water,  or  from  the  galvanic 
fluid  ? 

11°.  Whether  the  phenomena  observed  in  galvanic  experiments 
may  be  considered  as  similar  to  the  effects  of  currents  of  electri¬ 
city  produced  by  electric  machines  ? 

12c.  Whether  the  alkali  formed  in  water  by  the  contact  of  a 
single  metal  is  produced  by  the  galvanic  fluid  ?  And  why  is  this 
alkali  ammonia  rather  than  soda  ?  Why  also  cannot  this  alkali  be  - 
obtained  by  a  strong  agitation  in  water  which  does  not  contain 
sensible  quantity  of  azote  ? 

13°.  Why  do  gold,  platina,  iron,  and  the  black  oxide  of  man¬ 
ganese,  form  muriatic  acid  by  the  galvanic  action,  and  thus  have 
different  effects  from  other  metals  ? 

14°.  If  the  metals' and  metallic  oxides  which  produce  muriatic 
acid  by  galvanic  action,  always  yield  oxygen  (except  iron,  which 
becomes  oxidized),  why  is  not  the  muriatic  acid  produced  by 
those  metals  which,  like  iron,  become  oxidized  when  galvanized 
positively?  Why  also  is  not  the  muriatic  acid  produced  by  iron  or 
zinc  by  long  continued  immersion  in  water,  especially  since  they 
disoxidize  the  water,  even  in  the  cold,  and  become  oxidized  them¬ 
selves  without  the  use  of  the  galvanic  pile  ?  And  why  is  an  alkali 
formed  in  the  latter  case  ? 

Prof.  B.  promises  another  memoir,  in  which  he  means  to  con¬ 
sider  some  of  these  queries. 

Observation . — These  experiments  confirm  the  opinion  which 
we  expressed  in  our  last  number,  p.  84,  relative  to  the  necessity 
of  an  interruption  of  conducting  power  being  made  in  these  pro¬ 
cesses,  in  order  to  obtain  the  muriatic  acid.  The  difficulties 
raised  by  these  experiments  are  very  great,  and  the  subject  re¬ 
quires  the  attention  of  every  chemist. 
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To  extract  alum  from  this  singular  substance,  it  is  only  neces¬ 
sary  to  calcine  it,  and  leave  it  exposed  to  the  air  about  two 
months,  taking  care  to  sprinkle  it  with  water  several  times  a  day  ; 
at  the  end  of  the  second  day  the  afum  begins  to  be  disengaged. 
The  calcined  ore  changes  into  a  paste,  which  is  lixiviated  with  the 
srpallest  possible  quantity  of  warm  water.  The  lixivium  yields  very 
fine  alum.  The  mother  water  would  also  furnish  good  alum, 
but  it  is  thought  preferable  to  employ  it  to  elixiviate  fresh  ore. 
The  oxide  of  iron  which  is  present  in  the  ore,  is  so  much  oxi¬ 
dized  that  it  is  not  taken  up. 
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The  ore,  according  to  Vauquelin,  contain;  silica ;  it  does  not  dis¬ 
solve  even  partially  in  boiling  water ;  and  dilute  sulphuric  acid  hai 
scarcely  any  action  on  it.  Nevertheless,  on  calcination  it  yield! 
watery  vapours,  and  sulphurous  acid  gas,  and  becomes  very  friable 
and  porous.  It  immediately  elixiviated,  it  yields  a  little  alum ; 
but  if  moistened,  or  even  kept  under  water  for  some  time,  it 
swells,  splits,  and  yields  alum  in  abundance.  No  alteration  is 
produced  in  the  air  in  which  this  process  is  carried  on. 

Treated  with  potash,  it  did  not  exhibit  any  indications  of  sul¬ 
phur  or  of  sulphuretted  hydrogen  gas  :  but  the  liquor,  after  being 
saturated,  precipitated  the  solutions  of  lead  and  of  barytes. 

Hence  it  appears  that  this  ore  is  composed  of  a  considerable 
quantity  of  sulphuric  acid,  united  both  with  silica  and  with  alu- 
mine  ;  that  the  calcination  expels  the  water,  and  breaks  the  union 
of  the  alum  with  the  silica,  so  that  the  former  becomes  soluble  in 
water. 

The  exposure  of  the  calcined  ore  to  the  air  for  so  long  a  time  is 
not  of  course  necessary  for  the  formation  of  the  alum,  but  merely 
for  the  breaking  down  of  the  ore  ;  in  the  same  manner  as  lime  is 
better  slaked  by  a  small  quantity  of  water  than  by  a  greater. 

To  investigate  the  cause  of  the  sulphureous  vapours,  Messrs. 
Gay-Lussac  and  Humboldt  made  the  following  experiments the 
crude  ore  was  distilled ;  it  yielded  first  a  little  inflammable  gas 
burning  with  a  blue  flame,  then  a  grea‘t  quantity  of  sulphurous 
acid  gas  mixed  with  oxygen,  and  a  little  sulphuric  acid.  Those 
parts  of  the  residuum  which  had  been  most  exposed  to  the  heat 
were  insipid,  but  those  in  the  centre  had  a  very  strong  taste. 

Fresh  calcined  ore  yielded  a  little  sulphuric  acid,  and  a  great 
deal  of  sulphurous  acid  gas,  and  of  oxygen. 

The  best  Roman  alum,  previously  deprived  of  its  water  of 
crystallization,  yielded  a  considerable  quantity  of  oxygen,  and  of 
sulphurous  acid  gas  mixed  with  a  little  sulphuric  acid.  The  out¬ 
ward  parts  of  the  residuum  were  insipid ;  those  in  the  centre  still 
preserved  the  taste  of  the  alum. 

These  experiments  not  only  shew  that  sulphuric  acid  is  present 
in  the  alum  ore  of  Tolfa,  but  also  that  alum  is  decomposed  by 
heat,  and  that  its  acid  is  separated  into  sulphurous  acid  and  oxygen. 
This  process  may  be  used  to  obtain  oxygen  ;  as  after  it  has  been 
washed  with  a  weak  solution  of  alkali,  the  gas  will  be  eveii  purer 
than  that  obtained  from  nitrate  of  potash. 

This  decomposition  is  analogous  to  that  of  nitre.  The  requisite- 
temperature  is  below  that  required  for  the  vivid  combustion  of 
sulphur  to  form  sulphuric  acid.  One  of  the  two  principles  must 
of  necessity  be  disengaged  before  the  other,  but  it  is  not  possible 
to  say  which,  as  they  have  always  been  obtained  together. 

The  sulphureous  smell,  therefore,  arises  from  the  decomposi¬ 
tion  of  the  alupi  in  the  ore  j  and  we  may  of  course  conclude,  that- 
this  odour  will  be  more  powerful  in  proportion  as  the  alflm  is  dis- 
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engaged.  At  present*  the  ore  is  calcined  in  lumps  as  big  as  a 
nian’s  fist 3  hence  some  alum  must  be  decomposed  5  as  these 
lumps  cannot  receive  an  equal  degree  of  heat  in  every  part.  The 
calcination  can  only  be  made  in  the  night,  because  the  finishing  of 
it  is  indicated  by  a  quivering  motion  observable  on  the  surface  of 
the  stone,  and  by  the  colour  being  changed.  If  the  calcination  is 
too  slight,  the  ore  does  not  furnish  alum  3  and  if  it  has  been  con¬ 
tinued  too  long,  too  much  of  the  salt  is  decomposed.  Some  de¬ 
composition  however  of  alum  always  takes  place  3  as  appears  by 
th,e  sulphureous  smell,  the  alumine  left  in  the  residuum  of  the 
elixiviation,  and  the  cubic  alum  deposited  by  the  mother  water. 
It  is  also  said,  that  if  even  the  aluminous  solution  is  boiled  too 
much,  it  deposits  alum  saturated  with  its  earth.  Messrs.  Gay- 
Lussac  and  Humboldt  did  not  however  find  much  alumine  in  the 
residuum,  and  many  useful  improvements  have  lately  been 
made,  so  that  they  will  in  future  contain  less.  It  is  probable 
however,  that  by  improving  the  construction  of  the  furnace  in 
which  the  ore  is  calcined,  and  reducing  the  ore  to.  smaller  frag¬ 
ments  before  calcination,  still  greater  improvements  may  be 
made. 

It  would  be  proper  to  inquire  whether  alum  could  be,  changed 
into  a  sulphite,  in  the  same  manner  as  the  nitrates  are  changed  into 
nitrites  by  fire,  and  also,  whether  the  other  sulphates  not  sus¬ 
ceptible  of  perfect  neutralization,  as  those/of  glucine,  &c.  undergo 
an  analogous  decomposition. 

Observation.—- Mineralogists  have  been  divided  in  their  opinions 
as  to  the  arrangement  of  the  alum  ore  of  Tolfa  :  this  paper  shews 
it  to  be  a  sulphate  of  silica  and  alumine  3  and  thus  determines  its 
proper  place  to  be  among  the  acidiferous  minerals. 


On  the  Decomposition  of  the  Sulphuret  of  Barytes  by  Oxide  of 

Manganese.  By  C.  F.  Bucholz. — Allgem.  Jour,  der  Chim. 

From  several  experiments  made  with  a  view  to  determine 
whether  the  oxide  of  manganese  would  separate  sulphur  from 
barytes,  as  announced  by  Dize,  the  author  draws  the  following 
conclusions : 

The  solution  of  sulphuretted  .  barytes  deposits  its  sulphur,  by 
agitation  with  oxide  of  manganese.  At  the  ordinary  temperature; 
of  the  atmosphere,  there  are  formed  by  this  process  sulphite  of 
barytes,  and  sulphuretted  oxidule  of  manganese  3  by  heating  the 
mixture,  only  sulphite  of  barytes  is  produced,  and  the  oxide  of 
manganese  becomes  less  oxygenized,.  The  residues  obtained 
in  these  processes  undergo  certain  changes  by  heating  them : 
the  manganese  in  the  residue  formed  without  heat  becomes  less 
oxygenized,  and  forms  a  more  intimate  union  with  the  sulphur  3 
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on  the  other  hand,  the  sulphurous  acid  in  the  residue  formed  by 
the  assistance  of  heat  is  converted  into  sulphuric  acid,  and  per¬ 
haps  one  part  of  it  is  volatilized. 

These  processes  cannot  be  used  for  obtaining  pure  barytes,  be¬ 
cause  there  is  always  more  or  less'  sulphite  of  barytes  produced, 
which  renders  it  impure.  A  solution  of  sulphuretted  barytes  was 
exposed  to  air  charged  with  carbonic  acid  gas  5  the  precipitate 
thus  obtained  was  also  found  on  trial  to  contain,  besides  carbonic'1 
acid,  a  considerable  quantity  of  sulphurous  acid,  agreeable  to  the 
observation  of  Berthollet,  that  by  the  decomposition  of  the  alkaline 
sulphurets  by  the  air,  sulphurous  acid  is  formed,  instead  of  the 
sulphuric. 

Observations. — It  could  scarcely  be  expected,  we  think,  that 
the  barytes  thus  obtained  would  be  free  from  the  sulphite  of  that 
earth,  since  the  difference  of  the  attractions  which  come  in  play, 
is  not  sufficiently  marked  to  produce  a  perfect  decomposition. 


Analysis  of  the  Air  of  an  Oil  Cistern.  By  Reynard  and 
Facouez. — Ann.  de  Chirn.  No.  166. 

A  soap-maker’s  man,  at  Amiens,  descending  into  a  cistern, 
(which  had  not  been  opened  for  two  years,  and  contained  a 
small  quantity  of  very  thick,  viscous,  and  rancid  oil),  fell  down 
dead.  Another  man  who  attempted  to  go.  down  in  order  to  fetch 
him  up,  was  obliged  to  return;  his  master  succeeded  him,  and 
fell  a  victim  to  his  courage.  Five  hours  afterwards  another  man, 
sprinkled  with  vinegar,  and  breathing  through  a  handkerchief 
wetted  with  it,  attempted  to  bring  up  the  two  unfortunate  per¬ 
sons  who  had  been  killed. 

This  cistern  was  a  cube  of  about  12  feet  each  way,  and  had 
only  a  small  horizontal  trap  door,  so  that  the  air  had  scarcely  any 
communication  with  the  atmosphere :  on  analysing  the  air  of  it, 
it  was  found  that  the  air  taken  2  feet  below  the  opening,  con¬ 
tained  86.  of  azote,  8  of  oxygen,  and  6  of  carbonic  acid  gas. 
That  taken  at  l  foot  from  the  bottom  contained  80  of  azote,  6  of 
oxygen,  and  14  of  carbonic  acid. 

On  account  of  azote  being  the  principal  cause  of  the  deleterious 
effects,  mo  chemical  agent  could  remedy  them ;  and,  of  course, 
mechanical  operations,  either  blowing  or  ventilation,  were  the 
only  means  to  renovate  the  air  of  the  cistern. 

Observations. — This  analysis  brings  us  acquainted  with  a'new 
variety  of  what  would  be  called  choak  damp  (the  usual  kind  of 
which  is  the  carbonic  acid  gas  off  the  modern  chemists ;  the  pre¬ 
sent  is  their  azote),  and  can  only  exist  in  places  which  do  not 
communicate  with  the  open  air.  It  is  probable  that  the  cases 
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which  are  related  by  Boyle,  of  the  accidents  that  have  occurred 
on  opening  boxes  containing  orpiment  and  other  colours,  have 
arisen  from  the  absorption  of  the  oxygen,  so  that  the  residual 
azote  produced  the  accidents,  rather  than  the  exhalations  of  the 
colours,  as  was  erroneously  supposed  by  him. 
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Analysis  of  the  Pearlstone  of  Cinapecuaro ,  brought  from  Mexico  by 
Humboldt.  By  Vauguelin. — Ann.  de  Chim.  No.  105. 

The  specific  gravity  of  this  stone  is  2.254.  It  agglutinated 
(probably  by  heat),  and  lost  4  per  cent.  By  the  blowpipe,  it  puffs 
up  like  icolite  (perhaps  zeolite),  and  becomes  white,  but  is  dif¬ 
ficultly  melted.  '  It  scratches  glass.  It  is  very  friable,  and  easily 
reduced  to  powder.  Fused  with  pure  potash  it  first  became  yellow, 
but  when  in  perfect  fusion  it  changed  to  a  green  colour.  On  . 
analysis  it  was  found  to  consist  of  //  parts  of  silica,  13  of  alu- 
mine,  3  of  iron  and  manganese,  1.5  of  lime,  2  of  potash,  O.7  of 
soda,  and  4  of  water.  So  that  it  is  remarkable  as  being  the  first 
stone  in  which  soda  and  potash  united  together  have  been  dis¬ 
covered. 
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Observation. — The  stone  here  treated  of,  is  the  lave  vitreuse 
perlee  of  Hauy,  and  probably  the  same  with  the  perlstein  of 
Werner.  But  the  latter  is  said  to  be  soft,  and  even  inclining  to 
very  soft. 

In  its  analysis  it  nearly  agrees  with  the  pearlstone  of  Hungary, 
as  determined  by  Klaproth. 


Observations  on  the  Alloy  of  metallic  Antimony  and  Tin.  By  M. 

Thenard. — Ann.  de  Chim.  No.  165,  tome  55. 

An  alloy  which  it  was  wished  to  introduce  into  ussy  in  France, 
being  much  puffed  on  account  of  its  resemblance  to  silver,  its 
being  very  malleable,  but  especially  for  its  inalterability  by  the 
air;  M.  Thenard  examined  it,  by  nitric  acid,  which  converted  it 
into  a  white  oxide,  but  did  not  retain  any  thing  in  solution.  The 
white  oxide  being  dissolved  in  muriatic  acid,  was  entirely  preci¬ 
pitated  by  water.  This  singular  effect,  which,  taken  by  Itself, 
would  indicate  that  the  mass  was  merely  metallic  antimony,  led 
the  author  to  try  similar  experiments  upon  alloys  of  tin  and 
metallic  antimony,  made  for  that  purpose:  some  of  these  he 
found  to  be  perfectly  similar  in  their  properties.  Four  parts  of 
tin  and  1  of  metallic  antimony  were  very  ductile ;  even  with  equal 
parts  of  the  metals  the  alloy  still  possessed  some  ductility,  but  by  a 
very  small  addition  of  lead  they  became  completely  brittle.  If 
the  alloy  contained  more  than  J  of  antimony,  the  solution  in  the 
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mtro-muriatic  acid  was  not  precipitated  by  water.  M.  Thenard 
tried  several  methods  to  separate  the  tin  and  antimony  fj*om  each 
other,  but  with  little  success.  Muriatic  acid  scarcely  acted  on  the 
alloy,  and  even  took  up  some  antimony.  Sulphuretted  hydrogen, 
which  precipitates  the  muriate  of  antimony,  being  made  use  of, 
did  not  make  an  exact  separation.  The  volatilization  of  the 
antimony  by  heat,  was  equally  unsuccessful.  Treatment  of  the 
alloy  with  nitro-muriatic  acid,  so  that  the  oxides  might  be  oxidized 
to  the  maximum,  and  subsequent  distillation,  was  more  successful. 
The  muriate  of  highly  oxidized  antimony  remained  in  the  retort, 
and  so  little  passed  over,  that  the  distilled  muriate  of  tin  scarcely 
formed  any  precipitate  with  water. 

From  this  difficulty  of  separating  tin  from  antimony,  M. 
Thenard  doubts  whether  these  metals  may  not  have  been  found 
combined  together,  although  the  methods  hitherto  used  have 
been  insufficient  for  pointing  out  this  alloy,  if  it  occurred. 


On  the  Use  of  Danais  in  Dying.  By  Mr.  A.  Du  Petit-  ' 
Thouars. — Bull,  des  Scien.  Therm,  xii. 

The  danais  of  Commerson  is  a  shrub,  belonging  to  the  natural 
order  of  stellatae  (or  rubiaceae),  which  grows  in  Madagascar. 
When  the  root  of  it  is  infused  in  arrack  it  produces  a  yellow  tinc¬ 
ture,  and  is  changed  itself  to  an  intense  and  fixed  red.  The  ar¬ 
rack  being  evaporated  leaves  a  yellow  powder,  which,  when  mixed 
with  gum  arabic,  spreads  easily  upon  paper  5  this  extract  is  bitter 
like  quinquina.  The  root  also  colours  the  water  in  which  it  is 
boiled  yellow,  the  root  itself  becoming  of  a  fine  red.  Boiled 
with  alum  it  gives  a  mixed  colour  of  yellow  and  red.  The  inha¬ 
bitants  of  Madagascar  boil  it  with  wood  ashes  to  obtain  a  pure 
red.  .  * 


On  calcareous  Carbonates.  By  Prof.  Proust. — Journ.  de  Phys. 

Mars,  1806. 

Hauy  was  uncertain  whether  there  was  any  difference  between 
the  aragonite  and  the  calcareous  spar.  Mr.  P.  has  found  only 
lime  in  the  aragonite,  for  the  small  quantify  of  iron  which  is  ob¬ 
tained  comes,  he  thinks,  from  the  ochre  which  renders  the 
crystals  impure  :  but  in  all  rhomboidal  spars,  whether  transparent 
or  opake,  he  has  found  two.  metallic  carbonates  ad  minimum, 
viz.  of  iron  and  of  manganese.  This  is  a  further  proof  of  the 
similarity  between  the  rhomboidal  spars,  and  the  white  ore  of 
iron,  as  well  as  the  pearl  spar,  which  also  contains  these  metallic 
carbonates. 

Observations. — We  consider  this  notice  from  Mr.  P.  as  of 
great  importance,  since  it  does  away  what  has  always  been  es- 
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teemed  the  only  stumbling-block  in  Hauy’s  system  of  crystal¬ 
lography.  At  the  same  time  it  tends  to  shew  the  necessity  of 
attending,  in  all  analyses,  to  the  proper  distinction  of  those  prin¬ 
ciples  which  are  really  component  parts  of  the  body  analysed, 
from  those  which  are  only  accidentally  united  with  it. 


On  a  pneumatic  Tinder-lox.  By  Mr.  Dumotiez.- — Journ.  dePhys. 

Feb.  1806. 

It  having  been  discovered  that  prepared  agaric  (amadou)  took 
fire  by  the  compression  of  the  air  upon  it,  Mr.  D.  tried  how 
far  the  size  of  the  condensing  syringe  might  be  diminished.  He 
has  found  that  prepared  agaric  may  be  made  to  take  fire  in  a  con¬ 
densing  syringe  in.  in  diameter,  and  6  in.  long,  by  a  single 
stroke  of  the  piston.  He  therefore  recommends  this  method  of 
procuring  fire,  as  being  without  any  danger. 

Observations. — We  do  not  perceive  any  great  advantage  in  this 
method  over  the  ordinary  modes,  by  the  collision  of  steel  against 
any  siliceous  stone  of  sufficient  hardness.  The  advantages  of 
prepared  agaric  over  tinder  are  well  known,  and  it  deserves  to  be 
more  generally  adopted. 


On  the  fluoric  Acid  of  fossil  Bones.  By  Prof .  Proust. — Journ. 

de  Phys.  Mars,  1806. 

In  digging  the  foundations  for  a  bridge  across  the  river  Man- 
zaneres  in  Spain,  they  have  found  fossil  ivory,  and  elephant’s 
bones.  Mr.  P.  obtained  from  them,  by  means  of  sal  ammoniac, 
14  or  15  per  cent,  of  carbonate  of  lime  the  remainder  was  so¬ 
luble  in  muriatic  acid,  except  2  per  cent,  of  charcoal,  which 
burnt  without  yielding  any  smell  :  the  muriatic  solution  con¬ 
tained  a  mixture  of  fluate  and  phosphate.  On  moistening  the 
ivory  with  sulphuric  acid,  and  exposing  the  mixture  to  heat,  it; 
emitted  fluoric  acid,  as  appeared  by  its  corroding  glass. 

Fluoric  acid  is  also  found  in  some  fossil  grinders  of  the  elephant, 
found  in  Peru,  and  in  the  fossil  bones  and  teeth  found  at  Terreul 
in  Aragon  ;  but  Mr.  P.  could  not  perceive  it  in  a  fossil  horn  of  the ' 
narwhale. 

It  appears  that  the  fluoric  and  phosphoric  acids  are  frequently 
united  in  the  mineral  kingdom.  The  English  fluor  spar  contains 
both  acids ;  but  two  Spanish  varieties,  one  from  Caranza  in  Biscay, 
the  other  from  Xaca  in  Aragon,  do  not  contain  phosphoric  acid  * 
Ithese  varieties  are  not  phosphorescent. 
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On  the  Analyds  of  Jade.  By  T.  de  Saussure. — Journ.  de  Phys . 

Mars ,  1S06. 

It  is  proper  to  make  distinct  species  of  the  oriental  jade,  and 
that  found  in  Switzerland,  which  Delametherie  had  denominated 
l’hemanite,  but  which  Mr.  S.  prefers  to  call,  in  honour  of  his 
father,  saussurite. 

One  hundred  parts  of  deep  green  saussurite  yielded  44  silica, 
30  alumine,  4  lime,  12.5  oxide  of  iron,  0.05  oxide  of  manga¬ 
nese,  6  pure  soda,  0.25  pure  potash,  and  3.2  were  lost. 

One  hundred  parts  of  oriental  jade,  which  had  been  worked 
into  an  amulet,  yielded  53J5  silica,  12.75  lime,  1.5  alumina,  5 
oxide  of  iron,  2  oxide  of  manganese,  10.75  pure  soda,  S.5  pure 
potash,  2.25  water,  and  13.5  were  lost. 

Observation. — Neither  of  these  analyses  agree  as  to  the  sum  of 
the  ingredients  being  equal  to  the  original  quantity,  but  we  can¬ 
not  tell  where  the  error  lies. 


On  the  distilled  Waters  of  inodorous  Plants.  By  Deyeux. — Ann. 

de  Chim.  No.  168. 
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The  author  distilled  separately  25  inodorous  plants  with  water, 
and  cohobated  the^  water  upon  fresh  plants.  He  found  that  in 
general  three  distillations  were  sufficient  to  saturate  the  water. 
All  these  waters  had  a  particular  taste,  and  the  odour  of  the  plants 
from  whence  they  were  drawn ;  but  this  odour  was  very  strong. 
Some  were  rather  thick,  but  most  of  them  were  perfectly  trans¬ 
parent.  It  was  remarkable  that  most  of  these  waters  affected  the 
nostrils  very  powerfully,  as  if  they  had  been  drawn  from  scurvy- 
grass,  or  the  roots  of  horse-radish.  It  is  sufficient  to  mention 
the  water  drawn  from  the  lesser  centaury,  a  plant  which  has 
scarcely  any  smell,  but  that  of  its  water  could  hardly  be  supported. 
On  the  third  distillation  there  appeared  a’little  thick  and  whitish- 
oil,  having  a  very  sharp  and  biting  taste. 

The  waters  thus  prepared  do  not  all  keep  equally  well.  Some 
speedily  alter,  as  water  drawn  from  borage.  These  waters 
spoiled  much  sooner  in  vessels  of  white  glass  exposed  to  the  light; 
and  on  separating  the  sediment  formed  in  borage  water,  the  pu¬ 
trid  odour  it  had  contracted  left  it,  and  it  resumed  its  proper  smell. 
It  is  also  necessary,  in  order  to  preserve  these  waters,  to  abstain 
from  keeping  them  in  vessels  perfectly  close. 

It  has  commonly  been  supposed  that  water  distilled  from  in¬ 
odorous  plants  does  not  take  up  any  effective  principles ;  but  in¬ 
dependently  of  an  instance  of  the  sedative  effect  of  lettuce-water, 
Mr.  Despres,  an  apothecary  at  Paris,  informed  the  author,  that  the 
gauze  manufacturers  in  his  neighbourhood  used  the  distilled  water 
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of  argentine  (pentaphylloides  argenteum  alatum,  seu  potentilla, 
silver  weed  or  wild  tansey),  to  soak  their  gauzes  in,  as  the  only 
means  to  give  them  the  requisite  lustre  and  stiffness.  And  this 
was  not  a  mere  routiner  of  business  ;  for  his  assistants  having,  un¬ 
known  to  the  manufacturers,  substituted  distilled  common  water 
for  it,  the  manufacturers  came  to  complain  of  its  inefficacy. 


On  Guano,  a  Manure  found  in  the  small  Islands  in  the  South  Sea, 
near  the  Coast  of  Peru.  By  FoUrcroy  and  Vauq.uelin.»— - 
Ann.  de  Chim.  No.  1(38. 

We  learn  from  Humboldt  that  guano  is  a  substance  which  is 
very  abundant  in  the  islands  of  the  South  Sea,  particularly  in  the 
isles  de  Chinche  near  Pisco.  The  inhabitantsmf  Chancay  fetch 
it  from  those  islands  in  yessels  that  carry  from  1500  to  2000  cubic 
feet  of  it  the  voyage  out  and  in  takes  20  days.  It  is  sold  at 
Chancay  2tt  the  rate  of  14  livres  (12s.)  the  vahega  (1^  bushel)  j 
at  Africa  it  fetches  15  livres. 

The  beds  of  guano  are  from  50  to  60  feet  thick.  On  the  same 
islands  are  found  abundance  of  birds,  but  their  excrements  have 
only  formed  in  3  centuries  beds  of  4  or  5  lines  in  thickness.  The 
fertility  of  the  coasts  of  Peru  is  entirely  owing  to  this  substance, 
the  cargoes  of  which  may  be  smelt  at  the  distance  of  5  league, 
and  cause,  on  approaching  them,  continual  sneezing,  although  the 
sailors  on  board  are  from  habii  not  affected  in  this  manner.  The 
use  of  this  manure  was  adopted  from  the  native  Indians. 

On  examination  by  Fourcroy  and  Vauquelin,  guano  was  found 
to  have  a  dead  yellow  colour,  no  taste,  but  a  very  strong  smell 
partaking  of  the  odour  of  castor  and  valerian  :  it  becomes  black  in 
the  fire,  yielding  a  white  smoke,  and  the  smell  of  ammonia.  Its 
solution  in  water  reddens  tincture  of  litmus.  By  a  series  of  in¬ 
genious  experiments,  the  component  parts  of  it  were  found  to  be 
uric  acid,  which  forms  |  of  the  mass,  and  is  partly  combined  with 
ammonia  and  lime  ;  oxalic  acid,  also  partly  combined  with  ammo¬ 
nia  and  potash  ;  phosphoric  acid  combined  with  ammonia,  potash, 
and  lime  ;  the  muriates  of  ammonia  and  of  potash  in  small  quan¬ 
tity  j  a  little  fatty  substance  j  and  some  sand  partly  siliceous  and 
partly  ferruginous  :  so  that  this  substance  appears  to  be  similar  in 
its  nature  to  the  dung  of  water-fowls. 


ERRAT  A. 

Page  139,  line  29,  for  depend,  read ,  depends. 

141,  —  12,  for  denomination,  read,  denominator. 

14,  for  denominator,  read ,  numerator; 

1 52,  22,  for  wall,  read ,  window. 


No.  VI.  will  he  published  on  the  1st  of  November. 
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Account  of  Experiments  of  the  Effects  of  Compression  in  modifying 
the  Action  of  Heat  made  by  Sir  James  Hall,  Bart.  F.R.S.S. 
■—Trans.  Royal  Society  Ediin.  Vol.vi.  Part  1. 

The  principal  object  of  Sir  James  Hall  in  these  experiments 
was  to  ascertain  the  possibility  of  the  formation  of  certain  mine¬ 
ral  substances  by  the  action  of  heat,  which  the  opposers  of  the 
Huttonian  system  of  geology  supposed  to  be  produced  in  a  differ¬ 
ent  manner.  Sir  J.  Hall  states,  that  at  first  he  was  averse  to  this 
system,  but  was  afterwards  convinced  of  its  truth  by  Dr.  Hutton, 
by  whom  he  was  prevented  from  putting  the  matter  to  the  test  of 
experiment,  as  the  Doctor  did  not  think  it  possible  to  imitate  by 
art  the  operations  of  Nature  so  exactly  on  this  point  as  to  pro¬ 
duce  a  fair  experiment.  After  the  Doctor’s  death.  Sir  J.  Hall 
thought  himself  at  liberty  to  commence  his  desired  investigation. 

Carbonate  of  lime  was  chosen  as  the  subject  of  the  experi¬ 
ments  j  because  the  modifications  of  this  substance  were  sup¬ 
posed  by  the  anti-Huttonians  to  be  most  decidedly  formed  in  a 
different  manner:  if  then  these  substances  could  be  produced  by 
heat:  acting  in  an  apparatus  capable  of  preventing  the  escape  of 
their  gaseous  part,  it  would  at  least  decide  the  possibility  of  the 
large  natural  masses  of  them  being  formed  in  the  same  manner. 

Sir  J.  Hall  made  a  great  number  of  experiments  on  this  subject 
in  a  variety  of  apparatus,  contrived  with  great  ingenuity.  He 
first  used  gun-barrels,  welded  at  the  muzzle  after  the  carbonate 
of  lime  was  introduced,  covered  to  the  extremity  of  the  barrel 
with  pounded  baked  clay. 

He  then  used  barrels  closed  by  soldered  stoppers :  this  method 
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was  laid  aside  for  the  use  of  the  fusible  metal,  which  served  in  the 
place  of  the  baked  clay  and  of  the  stopper  ;  the  barrels  were  filled 
with  this  metal  in  fusion  over  the  carbonate,  and  afterwards  by 
immersing  their  muzzles  in  water  :  while  their  other  extremities 
were  exposed  to  the  fire,  a  sufficiency  of  the  metal  was  kept  cool, 
to  prevent  the  escape  of  the  heated  carbonic  acid  of  the  carbonate. 

He  also  used  porcelain  tubes,  which  he  at  first  closed  by  glass 
of  borax  and  afterwards  by  a  mixture  of  pounded  bottle  glass  and 
pounded  flint,  which  had  a  better  effect :  in  these  the  glass  was 
fused  by  heating  their  muzzles  while  their  bottoms  were  kept 
cool :  and  then,  on  cooling  the  tubes,  the  glass  acted  as  an  effec¬ 
tual  stopper. 

Barrels  of  iron  bored  from  the  solid,  and  of  considerable  thick¬ 
ness,  were  also  used. 

To  ascertain  the  force  of  the  compression,  an  apparatus  was  con¬ 
trived,  by  which  a  weight  pressed  a  stopper  of  lead  against  the  top 
of  a  gun-barrel ;  the  weight  was  regulated  by  a  lever  and  a  counter¬ 
weight  to  any  desired  force  inferior  to  itself,  which  was  found  to  be 
better  than  causing  the  lever  to  press  on  the  stopper  and  using  but 
a  single  weight,  as  the  spring  of  the  lever  in  the  latter  case  was 
found  to  admit  gas  to  escape  before  the  force  could  be  communi¬ 
cated  to  the  resisting  weight. 

The  substance  to  be  examined  was  enclosed  in  small  tubes  of 
gla  s  or  porcelain,  or  wrapped  up  in  thinly  laminated  platina,  and 
placed  in  a  little  iron  cage,  or  cradle,  sufficiently  small  to  enter  a 
£un-barrel,  and  connected  with  an  iron  rod  :  into  the  same  case 

o  y  ^  o 

were  also  put  a  pyrometer  piece  of  Wedgewood’s  preparation,  and  a 
small  tube  of  iron  or  porcelain  containing  only  air,  which  prevent¬ 
ed  the  fusible  metal  from  forcing  the  barrel  by  yielding  a  little  to 
its  pressure :  a  piece  of  chalk  was  also  put  into  the  cage,  cut  to  a 
size  fit  to  fill  up  any  interval  remaining.  When  an  iron  barrel 
was  used,  it  was  half  filled  with  liquid  fusible  metal,  and  the  cage 
plunged  to  the  bottom  of  the  liquid  ;  the  metal  was  then  allowed 
to  cool  and  fix  round  the  cage  and  iron  rod  ;  after  this  the  barrel 
being  filled  with  the  fusible  metal,  was  ready  for  the  application  of 
heat  to  its  breech. 

The  barrels  were  ut  first  placed  horizontally,  with  their  lower 
extremities  enclosed  in  a  muffle  fined  horizontally  in  a  furnace  for 
this  purpose,  and  their  muzzles  were  kept  cool  by  wet  cloth's  ; 
but  afterwards  Sir  J.  Hall  preferred  to  place  them  vertically  in  a  ■ 
perpendicular  muffle  surrounded  with  Are,  while  their  muzzles 
were  immersed  in  water  contained  in  an  iron  tube  placed  beneath 
the  furnace,  with  a  pipe  running  from  it  beyond  the  furnace,  by 
which  the  water  might  be  renewed  in  proportion  as  it  was  evapo¬ 
rated  by  the  heat.  A  chain  was  so  fastened  to  the  barrel,  that  by 
drawing  it  the  barrel  might  be  raised  as  required. 

At  the  conclusion  of  each  experiment  the  fusible  metal  was  dis¬ 
charged  by  hqating  the  barrel  first  at  the  muzzle,  while  it  lay  inch- 
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ned  a  little  downwards,  and  afterwards  the  rest  of  it  in  succession  j 
by  which  means  the  cage  containing  the  carbonate  was  disengaged. 

In  an  experiment  performed  in  the  described  apparatus,  pounded 
chalk  was  converted  into  hard  dense  marble,  by  a  heat  of  33p 
Wedgewood:  in  another  experiment  with  chalk  the  same*  result 
took  place  at  an  heat  of  23°  3  and  a  crystal  more  than  a  tenth  of  an 
inch  square  was  found,  on  breaking  the  mass,  which  exhibited  the 
rhomboidal  fracture  of  calcareous  spar. 

When  porcelain  tubes  were  used,  they  were  at  first  found  to 
permit  the  passage  of  the  gas  through  their  pores  ;  but  this  defect 
was  prevented  by  glazing  over  their  internal  surfaces  with  borax  in 
a  thin  state  of  fusion.  With  these  tubes  also  pounded  carbonate 
of  lime  was  converted  into  stony  masses  nearly  approaching  sound 
limestone  in  hardness,  compactness,  and  specific  gravity  5  and  some 
of  the  results  by  their  semi-transparency,  saline  fracture,  and  sus¬ 
ceptibility  of  polish,  deserved  the  name  of  marble.  The  chalk  in. 
these  experiments  was  found  to  shrink  three  times  more  than  the 
pyrometer  pieces  in  the  same  temperature,  and  acquired  a  great 
additional  specific  gravity. 

A  specimen  of  marble  formed  in  this  manner  from  pounded  spar 
was  st»  complete  as  to  deceive  the  workman  employed  to  polish  it  j 
and  many  specimens  were  obtained  which  retained  their  polish, 
after  a  lapse  of  four  or  five  years,  as  well  as  any  marble,  though  kept 
without  any  peculiar  precaution. 

Sir  J.  Hall  found  that  porcelain  tubes  could  not  be  used  in  a 
heat  above  270,  without  being  destroyed  either  by  explosion,  the 
formation  of  a  minute  rent,  or  the  swelling  of  the  tube ;  and 
therefore  resumed  his  experiments  in  iron  tubes.  The  tubes  of  por¬ 
celain  sometimes  swelled  to  double  their  diameter,  without  burst¬ 
ing.  He  thinks,  however,  that  in  France  and  Germany  experi¬ 
ments  in  such  tubes  might  be  tried  to  a  greater  extent,  as  p'oreelain 
is  to  be  obtained  in  those  countries  of  so  much  superior  quality  to 
what  is  made  here, 

A  great  variety  of  specimens  of  stony  matter  were  produced  in 
the  iron  tubes,  for  the  formation  of  which  the  author  accounts  in 
a  very  satisfactory  manner.  By  slow  cooling  more  decisive  crystal¬ 
lization  of  the  matter  was  obtained,  and  an  actual  transparent  crys¬ 
tal  from  pounded  chalk  was  produced,  which  was  more  convin¬ 
cing  than  that  obtained  from  solid  chalk,  as  in  the  latter  it  might 
have  previously  existed  in  the  mass. 

In  one  of  the  experiments  in  the  barrels  bored  from  the  solid, 
some  of  which  consisted  of  tubes  about  three  quarters  of  an  inch 
diameter,  in  bars  two  and  a  half  inches  square,  of  that  remarkably 
tough  iron  known  by  the  name  of  old  salle,  crystals  were  formed 
by  sublimation,  of  a  substance  which  neither  effervesced  nor  dis¬ 
solved  in  acid,  but  was  of  too  small  a  quantity  to  be  further  examined. 
In  these  strong  tubes  the  complete  fusibility  of  the  carbonate  under 
a  strong  pressure  was  ascertained,  and  experiments  were  performed 
in  them  in  a  heat  as  high  as  79°  Wedgewood.  It  was,  also  proved 
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that  when  the  carbonic  gas  was  prevented  from,  escaping,  fusion 
could  be  performed  in  temperatures  between  25 Q  and  15Q,  which 
evinced  that  the  carbonic  acid  acted  as  a  flux,  as  quicklime  by  it¬ 
self  proved  refractory  in  the  great  heat  of  /Q°. 

To  increase  the  pressure,  the  author  introduced  small  portions  of 
water  into  the  tubes,  by  adding  it  to  a  small  piece  of  chalk  or 
baked  clay,  which  he  then  dropped  into  a  tube  of  porcelain  about  an 
inch  in  depth  and  covered  with  pounded  chalk,  which  was  rammed 
firmly  upon  it.  This  tube  was  then  placed  in  the  bradle  along  with 
the  subject  of  experiment,  and  the  whole  plunged  into  the  fusible 
metal,  previously  poured  into  the  barrel,  and  heated  so  as  to  render 
it  merely  liquid. 

Various  other  volatile  substances,  were  tried  to  increase  the  com¬ 
pression,  such  as  nitre,  nitrate  of  ammonia,  carbonate  of  ammonia, 
and  gunpowder  5  but  water  was  found  to  produce  the  best  effect. 

Ill  one  of  the  experiments  a  substance  was  formed  from  a  fusion 
of  chalk  and  silex,  which  resembled  chalcedony,  and  which  drop¬ 
ping  down  while  in  a  viscid  state,  into  a  hollow  accidentally 
existing  in  the  miss,  formed  therein  a  stalactite  and  stalagmite  evi¬ 
dently  corresponding  with  each  other.  In  another  experiment,  from 
a  mixture  of  pounded  oyster-shell,  chalk,  and  a  tenth  of  silex,  a 
hard  and  firm  matter  was  produced,  with  that  irregular  black  co¬ 
lour  interspersed  through  the  mass,  which  is  observable  in  the 
Alpine  marbles,  particularly  in  that  kind  called  at  Rome  Cipollme. 
Those  hard  substances  thus  formed  all  effervesced  with  the  mine¬ 
ral  acids  3  and  the  last  mentioned  with  nitric  acid  formed  a  solu¬ 
tion  that  agglutinated  into  a  transparent  jelly  breaking  with  sharp 
angles. 

It  having  been  suggested  that  the  carbonate  of  lime  might 
have  been  fused  in  the  experiments  from  substances  accidentally 
mixed  with  it,  or  from  the  matter  of  the  tubes  acting  as  a  flux, 
trials  were  made  with  pure  carbonate  prepared  artificially, 
with  pure  calcareous  spar  from  St.  Gothard  (remarkably  transpa¬ 
rent,  and  having  a  double  refraction),  and  with  shell,  carefully 
prevented  from  any  communication  with  the  tubes,  by  being 
wrapped  up  in  thinly  laminated  plat ina ;  all  of  which  substances 
were  perfectly  fused  ;  but  the  pure  carbonate  was  more  refractory 
than  chalk,  and  only  formed  a  mass  of  the  hardness  of  sand¬ 
stone.  It  was  observable  in  the  experiment  with  the  shell,  that 
two  pieces  of  it  were  welded  together  by  the  heat,  and  that  the 
whole  altered  its  shape  but  very  little  during  the  fusion. 

In  the  experiments  made  to  ascertain  the  degree  of  the  pres¬ 
sure  under  which  the  carbonates  were  fused,  in  the  apparatus 
wherein  a  great  weight  acted  on  a  stopper  to  close  the  tubes ; 
Various  weights  were  used  from  3  cwt.  to  10  cwt.  in  different 
temperatures  from  21  to  51°  ;  by  which  it  was  ascertained  that 
with  a  pressure  equivalent  to  52  atmospheres  or  1/00  feet  of  sea¬ 
water,  lime-stone  may  be  formed  with  an  adequate  heat,  from, 
chalk  or  shell ;  that  under  a  pressure  of  30’  atmospheres,  or 
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3000  feet,  about  half  a  mile  of  sea,  a  complete  marble  may¬ 
be  formed  and  lastly.,  that  with  a  pressure  of  1/3  atmospheres, 
or  5/00  feet,  or  little  more  than  a  mile  of  sea,  the  carbonate  of 
lime  is  made  to  undeVgo  complete  fusion,  and  to  act  powerfully 
on  other  earths.  » 

In  one  of  the  experiments  with  the  last-mentioned  apparatus, 
the  internal  part  of  a  piece  of  .leather,  put  between  the  stopper 
and  the  tube,  having  been  converted  by  the  heat  into  a  coal  burn¬ 
ing  without  flame,  and  which  had  evidently  been  in  fusion.  Sir 
J.  Hall  was  induced  to  try  experiments  on  this  subject  with  other 
substances,  and  intends  to  continue  them  hereaf  ter.  In  those  ex¬ 
periments  pit-coal  was  completely  fused  in  a  red  heat,  and  still 
burned  with  flame,  but  in  a  great  heat  it  lost  this  faculty,  together 
with  half  its  weight,  and'  in  this  state  resembled  what  is  called 
blind  coal.  Fir  saw-dust  and  horn  were  found  to  be  much  more 
volatile  than  coal,  and  could  not  bear  so  great  heat,  being  sub¬ 
ject  to  destroy  the  apparatus  even  in  the  lowest  red  heat.  The 
horn  was  vastly  the  most  fusible  and  volatile  of  the  two  :  in  a 
slight  red  heat  it  was  converted  into  a  yellow  red  substance,  like 
oil,  which  penetrated  the  clay  tubes  through  and  through,  in 
which  it  was  confined ;  tubes  of  glass  were  afterwards  used:  it 
was  only  after  a  considerable  portion  of  the  substance  had  been 
separated  from  the  mass  that  the  remainder  assumed  the  clear 
black  peculiar  to  coal.  In  this  way  coal  was  obtained  both  from 
the  horn  and  the  saw-dust,  which  yielded  a  clear  flame  in  burn¬ 
ing.  A  mixture  of  the  two  produced  a  substance  having  exactly 
the  smell  of  soot  or  coal-tar.  In  a  pressure  inferior  to  80  atmo¬ 
spheres  the  horn  was  dissipated  entirely,  which  is  a  curious  circum¬ 
stance,  as  it  leaves  a  coal  if  burned  in  an  open  vessel.  In  some  of 
the  experiments  where  great  care  was  taken  to  discharge  the  fusi¬ 
ble  metal  out  of  the  barrel,  after  the  operation,  with  as  little  heat  as 
possible,  the  horn  acquired  a  semi-fluid  and  viscid  consistency, 
with  a  yellow  red  colour,  and  very  offensive  smell  which  shews 
that  in  the  other  experiments  both  its  colouring  and  odorant  matter 
had  been  driven  off  by  the  too  great  heat  used  after  the  pressure 
was  removed. 

The  organization  of  animal  matter  was  entirely  obliterated  by  a 
slight  action  of  heat,  but  a  stronger  heat  was  requisite  to  perform 
the  entire  fusion  of  vegetable  matter. 

The  various  substances  mentioned  by  Mr.  Hatchet  as  nearly  al¬ 
lied  to  coal  (in  his  publication  on  this  subject),  Sir  J.  Hall  thinks 
may  be  accounted  for,  from  the  effects  of  various  heats  acting  on 
organic  subst  ances  under  various  degrees  of  pressure. 

In  the  ninth  section  of  his  paper,  Sir  J.  Flail  applies  'the  facts 
mentioned  in  the  preceding  part  to  geology  according  to  the  Iiut- 
tonian  system.  He  proves  from  various  circumstances  that  volca¬ 
nic  fire  is  deeply  seated,  and  that  lava  in  a  state  of  fusion  may  be 
raised  so  as  to  have  a  great  depth  in  the  crater,  and  exercise  a  pro¬ 
portional  pressure,  subject  to  the  laws  of  hydrostatics,  from  being  a 
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liquid.  Hence  this  lava  flowing  on  beds  of  chalk  or  of  shell  at  a 
great  distance  below  its  surface,  would  unite  the  effects  of  heat 
and  compression  before  related,  and  convert  these  substances  into 
lime-stone,  marble,  or  other  calcareous  stones,  according  to  va¬ 
rious  concomitant  circumstances. 

Whenever  the  liquid  lava  had  a  depth  of  600  feet,  it  is  proved 
that  there  would  be  a  sufficient  pressure  for  these  purposes :  cases 
might  exist  in  which  the  calcareous  matters  would  be  so  confined 
by  beds  of  ponderous  and  impenetrable  substances,  that  the  carbo¬ 
nic  acid  might  be  prevented  from  escaping,  and  their  fusion  take 
place  at  much  less  depths :  and  an  instance  is  given  of  Mount 
Saleve,  where  calcareous  beds  are  found  in  this  situation. 

Ancient  lavas  stop  up  side-passages  in  craters  through  which 
fluid  lava  might  escape,  by  which  it  will  be  forced  to  rise  higher, 
and  of  course  exercise  a  greater  pressure  on  the  substances  beneath 
it  :  there  have  been  instances  of  even  the  perpendicular  vent  being 
dosed  in  this  manner,  which  was  the  case  in  Vesuvius  for  near 
half  a  century :  when,  therefore,  an  eruption  is  sufficiently  powerful 
to  force  such  a  barrier,  a  prodigious  pressure  must  be  exerted  on 
the  lower  beds  of  fossils  with  a  sufficient  temperature  to  fuse  them 
totally. 

An  instance  is  to  be  seen  in  a  vertical  section  of  Mount  Vesuvius 
at  the  cliff  of  Somna,  which  is  several  hundred  feet  in  height  (and 
which  is  best  viewed  from  the  little  valley  called  the  Atrio  del 
Cavallo),  of  lava  having  been  in  the  state  mentioned,  a  fluid  mass 
of  a  vast  height ;  for  several  vertical  veins  of  lava  are  here  visible, 
traversing  the  alternate  beds  of  scoriae  and  lava  from  the  top  to  the 
bottom . 

In  Mount  Etna  similar  vertical  veins  no  doubt  exist,  of  much 
greater  height,  since  this  mountain  occasionally  delivers  lava  from 
its  summit  which  rises  to  (j54  feet  above  the  level  of  the  Mediter¬ 
ranean.  v 

The  combination  of  heat  and  pressure  resulting  from  such  cir¬ 
cumstances  the  author  thinks  sufficient  to  account  for  the  igneous 
formation  of  all  rocks  from  loose  marine  deposits.  The  sand 
would  thus  be  changed  to  sand-stone,  the  shell  to  lime-stone,  and 
the  animal  and  vegetable  substances  to  coal. 

Other  beds  consisting  of  a  mixture  of  various  substances  would  be 
still  more  affected  by  the  same  heat;  those  containing  iron,  carbo¬ 
nate  of  lime,  and  alkali,  together  with  a  mixture  of  various  earths, 
Would  enter  into  their  fusion,  and  penetrating  through  every  crevice 
that  occurred,  would  in  some  cases  reach  what  was  then  the  surface 
of  the  earth,  and  constitute  lava;  in  other  cases  it  would  congeal  in 
the  internal  vents,  and  form  porphyry,  basalt,  green  stone, or  any  other, 
of  the  numerous  substances  we  call  iehin-sto7ie.  Beds  of  less  fusibi¬ 
lity  would  enter  into  a  state  of  viscidity,  in  which  state  bodies  are 
still  susceptible  of  crystalline  arrangement,  and  being  confined  by 
beds  of  more  refractory  matter,  would  there  crystallize,  without 
•hanging  their  place,  and  thus. form  those  beds  of  whin-stone  whisk 
•frequently  occur  iaterstratified  with  sand-stone  and  lime-stone* 
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Where  the  heat  was  more  intense,  the  beds  of  primary  schistus 
might  be  formed  from  strata  of  sand ;  and  when  the  heat  was 
still  higher,  the  sand  itself  would  be  entirely  melted,  and  be  con¬ 
verted  by  slow  cooling  into  granite,  sienite,  and  other  stones  of 
this  class. 

To  account  for  the  appearance  of  beds  of  such  substances  at  tbs 
surface,  which  could  only  be  fused  under  great:  pressure,  the  au¬ 
thor  has  recourse  to  Saussure’s  theory,  which  supposes  that  the 
superincumbent  matters  were  forced  olf  them  by  the  effect  of  vast 
torrents  (of  depth  sufficient  to  overtop  our  mountains),  which 
have  swept  along  the  surface  of  the  earth  at  remote  periods. 

Four  quarto  plates,  extremely  well  executed,, of  the  apparatus, 
and  one  of  the  volcanic  sections,  accompa'ny  this  paper  in  the  ori¬ 
ginal,  which  consistsof  1 14pages.  Inorderto  extend  the  knowledge 
of  the  facts  contained  in  it,  the  author  has  very  liberally  supplied  some 
of  the  periodical  publications  with  these  plates  free  of  expense. 

A  table  of  the  specific  gravities  of  the  various  stony  matters  pro¬ 
duced  by  the  experiments,  is  added  in  the  appendix,  in  which  the 
author  has  shewn  those  of  porous  substances,  both  when  soaked 
with  water,  and  when  free  from  it,  which  occasions  considerable 
difference,  and  on  which  subject  he  makes  very  just  remarks. 

In  the  appendix  is  also  given  the  annexed  table  of  the  reduction 
of  the  forces  of  the  various  degrees  of  compression  to  a  common 
standard,  under  which  twelve  different  experiments  were  per¬ 
formed  in  the  apparatus,  in  which  the  tubes  were  closed  by 
stoppers  pressed  down  by  incumbent  weights. 


Tempe- 

Number 

Bore  of 

Pressure 

ratures 

Pressure  ex- 

of  the 

T  ubes 

in  Hun- 

by 

Depth  of 

Depth  in 

pressed  in 

Experi- 

in  Deci- 

dred 

Wedge- 

Sea  in 

Miles. 

Atmo- 

ments. 

mals  of 

Weights 

wood’s 

Feet. 

spheres. 

an  Inch. 

Pyrorae- 

ter. 

1 

Of  5 

3 

22 

1/08.05 

0.3235 

51.87 

2 

Of  5 

3 

25 

1708.05 

0.3235 

51. S7 

3 

Of  5 

10 

20 

5693.52 

1.0783 

172.92 

4 

Of  5 

10 

31 

5693.52 

1.0788 

172.92 

5 

Of  5 

10 

41 

5693.5 2 

1.0/83 

172.92 

6 

Of  5 

10 

51 

5693.52 

1.0783 

172.92 

7 

Of  5 

10 

— 

5693.52 

1 .0783 

172.92- 

8 

0.54 

2 

— 

21 96.57 

0.4160 

66.71 

9 

0.54 

I4 

j  8,1 

■ — • 

4393.14 

8896.12 

0.S320 

1.6848 

133.43 

270.19 

10 

Of  5 

3 

— . 

1 708.05 

0.3235 

51.87 

11 

Of  5 

4 

— 

2277.41 

0.4313 

69.70 

12 

Of  5 

5 

— 

2846.76 

0.5396 

86.46 

(  272  ) 


I 


On  the  Propagation  of  Electricity .  By  Dr.  Oersted.—  Jour,  de 

Phys.  May  180 6. 

The  object  of  the  ai|thor  of  this  fragment  is  to  explain  the  in¬ 
ternal  propagation  of  electricity,  and  to  shew  its  similarity  to  the 
propagation  of  magnetism,  that  of  sound,  and  other  well-known 
phenomena. 

The  Doctor  endeavours  to  shew  that  this  propagation  is  undula- 
tory,  and  instances  in  the  case  of  a  globular  electric  body  and  a 
cylindric  conductor,  where  the  states  known  by  the  names,  of 
communication  of  electricity,  and  partition  of  electricity,  take 
place  of  one  another  rapidly  in  successive  cylindrical  zones :  Dr. 
Oersted  calls  these  the  first  and  second  degrees  of  electrization  ; 
the  former  being  a  polarization,  the  latter  an  identification  : 
they  are  supposed  to  succeed  alternately,  by  propelling  one  ano¬ 
ther  forward  like  waves,  gradually  augmenting  in  perimeter  from 
a  common  centre.  The  progress  is  conceived  to  persist  in  this 
manner  until  the  negative  electricity  extends  itself  over  all  the 
superior  moiety  of  the  cylinder,  and  the  positive  over  the  infe¬ 
rior  part,  while  the  middle  remains  indifferent. 

In  confirmation  of  this  theory,  several  experiments  are  re¬ 
lated.  The  electricity  in  good  conductors  runs  over  about  a  Ger¬ 
man  mile  (28,995  feet  English)  in  a  second  :  in  this  rapid  course, 
it  is  impossible  to  trace  the  successive  changes  of  the  positive  and 
negative  electricity  \  but  in  bad  conductors  the  thing  is  more  ap¬ 
preciable.  Take  a  stick  of  glass,  or  of  resin,  or  of  Spanish  Avax ; 
bring  it  near  to  an  electrized  body,  and  on  observing  the  result  with 
an  electrometer,  the  alternate  zones  of  the  contrary  electricity 
will  readily  be  found  :  the  experiment  is  know'll  to  all  philo¬ 
sophers. 

If  we  attempt  to  melt  a  long  iron  wire  with  a  feeble  charge  of 
the  electric  battery,  we  shall  soon  perceive  that  a  part  of  it  has 
been  melted  while  the  other  is  untouched,  and  that  these  parts 
succeed  each  other  alternately.  If  a  very  strong  charge  be  em¬ 
ployed,  all  the  wire  will  be  dissolved,  but  it  wdll  be  reduced  into 
small  globules,  which  are  only  the  effect  of  different  expansive 
and  contractile  zones.  A  charge  may  be  so  constituted  that  the 
metal  shall  be  heated  red  without  being  melted  :  this  ware  will 
carry  evident  marks  of  the  changes  of  the  expansive  and  con¬ 
tractile  zones. 

These  experiments  are  all  well  known  to  philosophers,  and  are 
the  strongest  proofs  of  the  undulatory  propagation  of  electricity. 
But  if  the  charge  of  the  battery  be  augmented  to  such  a  point 
that  it  may  volatilize  the  iron,  and  if  the  experiment  be  so  ma¬ 
naged  that  the  vapour  may  be  projected  in  part  on  a  sheet  of 
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paper,  then  we  shall  have  the  complete  image  of  the  propagation 
of  electricity  in  the  waved  tint  on  this  paper,  with  the  alternate 
changes  of  expansion  and  contraction.  Even  the  thickness  of  the 
smoke,  and  its  colour,  change  so  regularly,  that  we  may  say  we 
have  a  coloured  portrait  of  the  oscillatory  expansion  of  electri¬ 
city.  The  constancy  of  the  phenomenon  announces  evidently 
enough  that  it  is  not  imputable  to  accident.  Let  the  experiment 
be  made  with  any  metal  at  pleasure,  still  we  shall  not  find  a 
single  exception.  But  those  who  would  be  spared  the  pains  of  re¬ 
peating  these  experiments  have  only  to  cast  their  eyes  on  the  nu¬ 
merous  and  faithful  images  in  which  Van  Marumi’  has  given  the 
explication  of  this  phenomenon.  The  regularity  of  tilts  image 
may  likewise  be  seen  in  another  manner.  If  the  electricity  acted 
on  the  metallic  wire  solely  with  the  expansive  force,  all  the 
waves  of  the  vapour  would  be  parallel  and  rectilineal ;  but  as 
each  conductor  acts  with  the  repulsive  force  on  the  nearest  extre¬ 
mity  of  the  wire,  the  waves  of  the  vapours  will  be  propelled  to 
the  two  extremities  by  two  forces,  which  intersect  perpendicu¬ 
larly  according  to  the  diagonal,  or  rather,  as  the  forces  are  con¬ 
stant  and  unequal,  the  waves  will  represent  the  image  of  a  curve 
line  whose  concavity  is  opposed  to  the  metallic  wire.  The  more  a 
wave  is  distant  from  one  of  the  conductors,  the  less  will  it  be 
acted  upon  by  the  repulsive  force  parallel  to  the  wire,  and  its  po¬ 
sition  will  approach  nearer  to  the  force  perpendicular  to  the  wire. 
In  the  middle  of  the  wire  there  will  be  a  perfect  equilibrium 
between  the  contrary  forces ;  consequently  the  position  of  the 
wave  must  be  perfectly  perpendicular  to  the  wire. 

If  another  proof  be  wished  for,  it  will  suffice  to  consider  the 
electric  spark.  If  the  conductors  in  the  midst  of  which  the 
spark  manifests  itself  are  sufficiently  near,  it  is  remarked  that  it 
is  coloured  differently  at  the  two  extremities,  viz.  red  at  one  and 
blue  at  the  other,  while  the  middle  is  white ;  but  if  the  con¬ 
ductors  are  removed  farther  off,  the  spark  will  change  its  colour 
as  often  as  there  are  changes  from  negative  to  positive. 

All  that  has  been  hitherto  said  of  electricity  applies  equally  to 
magnetism.  The  action  of  the  magnet  commences  by  a  polari¬ 
zation,  and  ought  of  consequence  to  be  communicated  by  undu¬ 
lations,  like  electricity.  A  zone  of  polarity  must  arrive  at  its 
maximum  of  expansion,  and  then  it  must  give  the  origin  to  ano¬ 
ther.  This  is  confirmed  by  experiment,  since  when  a  very  thin 
steel  wire  is  magnetised,  it  acquires,  throughout  its  length,  north 
and  south  poles  alternately. 

This  mechanism  of  the  action  of  the  undulatory  propagation  is 
doubtless  general  throughout  nature,  but  it  is  very  difficult  to  de¬ 
monstrate.  It  has  been  observed,  long  ago,  that  in  compressing 
a  particle  of  air  an  expansion  would  ensue,  in  consequence  of 
which  the  neighbouring  moleculae  would  be  compressed,  and 
then  these  expanding  in  their  turn  would  compress  others,  and 
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so  on.  It  is  thus  that  the  communication  of  sound  in  the  air  has 
been  explained  j  but  the  same  mechanism  has  not  been  well  con¬ 
sidered  in  the  communication  of  sound  through  hard  bodies. 

At  least  the  majority  of  philosophers  oppose  the  discovery  of 
the  celebrated  Chladni,  of  the  trembling  of  the  moleculae  in  the 
production  of  sound.  But  nothing  is  more  easy  than  to  demon¬ 
strate,,  even  by  the  nature  of  the  thing  and  by  experiment,  the 
necessity  of  the  existence  of  this  tremulous  motion.  If  one  of 
the  extremities  of  a  steel  wire  be  powdered  over  with  lycopodium, , 
and  be  afterwards  struck  with  a  blunt  and  moderate  blow,  we 
shall  see  the  dust  divided  into  little  protuberances,  which  will 
figure  a  line  along  the  wire  ;  the  protuberances  formed  near  to  the 
point  struck  will  be  the  greatest,  the  others  will  be  less  consider¬ 
able  in  proportion  to  their  distance,.  The  same  thing  may  be  de¬ 
monstrated  in  a  still  more  simple  manner,  by  means  of  a  small 
square  tablet  of  glass  with  straight  borders.  Its  surface  must  be 
powdered  over  with  lycopodium,  and  the  tablet  so  held  as  only  to 
touch  the  two  opposite  sides  with  the  fingers,  leaving  the  other 
two  sides  at  liberty.  If  we  strike  with  a  small  piece  of  wood  on 
the  middle  of  one  of  the  edges  at  liberty,  the  powder  will  be  im¬ 
mediately  divided  in  lines  parallel  to  the  direction  of  the  stroke’s 
inclination ;  and  in  these  lines  several  elevations  and  depressions 
may  be  observed;  but  if  the  stroke  were  given  with  a  rough 
plate,  or  some  other* flat  body,  and  especially  upon  an  entire  side, 
the  powder  will  arrange  itself  in  lines  parallel  to  the  side  struck.'. 
These  lines  will  be  more  or  less  waving,  according  as  the  side 
struck  has  been  more  or  less  precisely  affected  on  all  its  points. 
If  it  be  struck  on  one  of  its  surfaces,  there  will  arise  a  number 
of  little  protuberances.  These  are  doubtless  the  results  of  an  os¬ 
cillatory  motion,  or  more  precisely  of  a  progressive  motion  and 
dn  undulatory  one. 

But  when  the  tablet  is  held  without  touching  the  edges,  by  ap¬ 
plying  the  fingers  to  a  small  portion  of  the  two  surfaces,  and 
striking  upon  it,  there  will  not  merely  be  formed  little  protube¬ 
rances,  but  a  sound  will  be  created.  The  protuberances  will  as¬ 
sume  such  a  motion  as  will  oblige  them  to  re-unite  at  the  extre¬ 
mity,  and  they  will  take  very  nearly  the  figure  assigned  them  by 
Chladni.  From  this,  and  similar  experiments,  Dr.  Oersted  sus¬ 
pects  that  there  is  excited  a  kind  of  electricity  by  the  undulatory 
^notion,  an  electricity  which  is  negative  in  the  lines  of  the  nodes 
and  positive  in  those  of  the  rest,  since  the  lycopodium  is  at¬ 
tracted  there  negatively. 

Observations -Although  none  of  the  experiments  adduced  in 
this  paper  can  fairly  be  elevated  to  the  rank  of  an  experivientum 
crucis ,  yet,  contemplated  together,  they  give  an  air  of  probabi¬ 
lity  to  the  theory  Dr.  Oersted  has  advanced ;  and  this  probability 
is  strengthened  by  some  obvious  considerations.  It  is  now  admit- 
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ted  oil  all  hands  that  sound  is  propagated  by  an  vtndulatory  motion 
of  the  air,  or  of  certain  separate  gases  in  which  the  sonorous 
body  shall  be  immersed  y  and  it  is  likewise  known  and  admitted 
that  the  intensity  of  sound  diminishes  in  proportion  as  the  square 
of  the  distance  from  the  sonorous  body  increases^  Now  fEpinus 
has  proved  that  the  electrical  actions  follow  the  inverse  ratio  of 
the  square  of  the  distance  y  and  Coulumb  has  demonstrated  that 
the  same  law  obtains  with  regard  to  magnetical  actions  :  in  this 
respect,  therefore,  the  propagation  of  sound,  electricity,  and 
magnetism  conform  to  the  same  law.  Again,  it  is  allowed,  by 
the  best  theorists,  that  the  electric  matter  and  the  magnetic  sub¬ 
stance  is  each  constituted  of  two  particular  fluids,  sometimes 
combined,  at  others  separable :  and,  if  it  could  be  shewn  that 
these  fluids  are  elastic,  like  the  gases  which  constitute  atmosphe¬ 
ric  air,  the  analogy,  though  not  perfect,  would  be  nearly  as  com¬ 
plete  as  could  be  wished.  Moreover,  in  the  language  of  modern 
chemistry,  caloric  possesses  the  properties  of  an  elastic  fluid,  and 
likewise  possesses  the  power  of  converting  bodies  first  into  liquids 
anddhen  into  elastic  fluids,  just  as  by  means  of  certain  processes 
ail  bodies  are  susceptible  of  acquiring  the  electric  virtue  :  indeed 
there  is  a  very  close  analogy  between  caloric  and  electric  matter  ; 
for  both  of  them  tend  to  diffuse  themselves  equally,  both  of  them 
are  propagated  by  friction,  both  of  them  dilate  bodies,  both  of 
them  fuse  metals,  and  both  of  them  kindle  combustible  sub¬ 
stances.  Mr.  Achard  has  proved  that  electricity  can  be  substituted 
for  caloric,  even  in  those  cases  where  its  agency  seems  peculiarly 
necessary  y  for  he  found  that  by  constantly  supplying  a  certain 
quantity  of  the  electric  fluid,  eggs  could  be  hatched  just  as  when 
they  are  kept  at  a  temperature  of  103°  of  Fahrenheit.  So  that, 
on  the  whole,  it  will  not  be  reckoned  very  unreasonable  if  we 
conceive  that  the  component  fluids  of  electricity  are  really  elas¬ 
tic  j  whether  elasticity  be  granted  to  the  magnetic  fluids  or  not; 
and  since  the  propagation  of  motion  by  undulations  is  a  neces¬ 
sary  consequence  of  elasticity,  there  will  be  tolerably  strong 
grounds  for  inferring  the  probability  of  Dr.  Oersted’s  theory: 
We  mean  with  respect  to  electricity  and  magnetism ;  for  we  are 
by  no  means  prepared  to  assent  to  this  philosopher’s  affirmation 
that  “  the  undulatory  propagation  is  doubtless  general  throughout 
nature .”  Descartes  and  Euler  have,  it  is  true,  contended  for  the 
undulatory  propagation  of  the  motion  of  light ,  for  example; 
but  that  hypothesis  is  exposed  to  some  insurmountable  objections 
from  which  the  Newtonian  system  of  emanation  is  entirely  free  : 
on  the  undulatory  hypothesis.  Where  the  light  is  not  distributed 
in  right  lines,  but  its  motion  is  transmitted  in  all  directions  like 
that  of  sound,  the  impression  of  luminous  bodies  would  mani¬ 
festly  be  carried  behind  opake  obstacles,  which  in  truth  are  now 
found  to  be  insuperable ;  in  that  case,  the  body  of  the  earth 
would  only  divert  the  progress  of  light  in  the  same  manner  as  a 
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large  stone  would  divert  the  progress  of  a  stream  of  water,  the 
whole  terrestrial  globe  would  be  enveloped  in  a  flood  of  light, 
and  we  should  have  perpetual  day.  This  being  contrary  to  fact, 
the  undulatory  hypothesis  must  be  abandoned  as  untenable  ;  and 
indeed  its  fallacy  is  shewn  directly,  by  many  experiments  of  Dr. 
Herschel,  Mr.  Leslie,  and  others,  on  the  connexion  between  ra¬ 
diant  heat  and  light :  so  that,  however  inclined  we  may  be  to  ad¬ 
mit  the  probability  of  Dr.  Oersted’s  hypothesis  as  it  regards  elec¬ 
tricity  and  magnetism,  we  must,  notwithstanding,  be  permitted 
to  deny  its  universality  in  natural  operations. 


A  geometrical  Investigation  of  some  curious  and  interesting  Proper¬ 
ties  of  the  Circle ,  tsfc.  By  James  Glenie,  Esq.  A.M.  F.R.S . 

Bond,  and  Eclin . — Edin.  Trans.  Pol.  vi.  Part  1. 

In  this  paper  many  of  the  curious  theorems  firsts  published  by 
that  truly  elegant  and  inventive  geometer  the  late  Dr.  Matthew 
Stewart,  the  demonstrations  of  which  he  retained  to  himself,  and 
a  great  variety  of  other  theorems,  are  derived  as  so  many  corol¬ 
laries,  from  the  following  general  though  simple  proposition. 

Let  A,  B,  C,  Sec.  be  any  number  of  points  in  the  circumfe¬ 
rence  of  a  circle,  that  number  being  denoted  by  n.  Let  RA, 
RS,  ST,  See.  be  tangents  to  the  circle  in  the  points  A,  B,  C,  Se c., 
and  let  POQ  be  any  diameter.  Then  shall  the  sum  of  all  the 
perpendiculars  drawn  from  the  extremities  P  and  Q  of  that  dia¬ 
meter,  to  the  lines  RA,  RS,  ST,  &c.  touching  the  circle  in  the 
points  A,  B,  C,  &c.  be  equal  to  P  Q  x  n,  or  be  a  multiple  of  the 
diameter  by  n. 

Also,  *  if  from  any  two  points  />,  q ,  in  the  diameter  PQ, 
equally  distant  from  the  centre  O,  perpendiculars  be  drawn  to  the 
lines  touching  the  circle  in  the  points  A,  B,  C,  &c.  their  sum  will 
be  equal  to  a  multiple  of  the  diameter  by  n... 

But,  if  from  any  two  points  V,  W,  in  PQ.  produced,  equally 
distant  from  the  centre  O,  lines  drawn  perpendicular  to  any  other 
diameter  B  r,  passing  through  any  point  of  contact  B,  fall  beyond 
its  extremities  B,  r ,  the  difference  of  the  perpendiculars  drawn 
from  W,  V,  to  the  line  touching  the  circle  in  B,  is  equal  to  the 
diameter,  and  so  on. 

So  also,  when  perpendiculars  from  the  points  V,  W,  in  PQ 
produced,  to  the  diameters  passing  through  the  points  of  contact 
A,  B,  C,  &c.  do  not  fall  beyond  the  extremities  of  any  of  these  dia-  . 
meters,  perpendiculars  from  V  and  W  to  right  lines  touching  the 
circle  m  the  points  A,  B,  C,  See.  are,  taken  together,  equal  to  a 
multiple  of  the  diameter  by  the  number  of  the  said  points. 

And  it  flows  as  a  corollary,  that  the  sum  of  perpendiculars 
drawn  from  P,  Q,  or  from  p,  q ,  to  the  sides  of  any  regular  figure 
circumscribed  about  the  circle,  is  equal  to  twice  the  sum  of  per- 
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pendiculars  drawn  to  the  sides  of  a  regular  figure  of  the  same 
number  of  sides  circumscribing  the  circle,  the  perpendiculars 
being  let  fall  from  any  point  within  the  same  regular  figure. 

From  these  and  a  few  other  general  properties  wdfich  Mr. 
Glenie  demonstrates,  and  the  corresponding  figures  to  which  any 
geometer  may  sketch  from  the  preceding  enunciations,  this  inge¬ 
nious  gentleman  deduces  several  of  Dr.  Stewart’s  fc  general  theo¬ 
rems,”  and  shews  that  an  unlimited  number  of  other  theorems, 
respecting  figures  both  regular  and  irregular,  circumscribing  and 
inscribed  in  the  circle,  may  easily  be  derived  from  the  same  in¬ 
vestigation  ;  as  well  as  a  great  number  of  geometrical  infinite  se¬ 
ries,  with  their  summations.  And  as  to  theorems  respecting 
given  points,  right  lines  and  figures,  either  regular  or  irregular, 
given  by  position,  and  right  lines  intersecting  each  other  in  one 
point  or  in  different  points,  in  angles  either  equal  or  unequal, 
that  are  deductible  from  it,  they  are  in  a  manner  innumerable. 
Several  are  selected  by  Mr.  Glenie,  and  their  use  shewn  in  the 
solution  of  some  curious  problems. 

A  few  of  the  most  interesting  properties  investigated  in  this 
paper  are  the  following  : 

If  from  a  point  in  the  circumference  of  a  circle,  perpendicu¬ 
lars  be  drawn  to  the  alternate  sides  of  a  regular  figure  of  an  even 
number  of  sides  circumscribing  the  circle,  or,  which  comes  to 
the  same  thing,  beginning  with  any  one  side,  perpendiculars  be 
drawn  to  the  1st,  3d,  5th,  7th,  Sec.  sides,  the  sum  of  these  per¬ 
pendiculars,  the  sum  of  their  squares,  the  sum  of  their  cubes. 

See.  to  the  s\im  of  their  - Ij  th,  or  — th  powers,  is  re¬ 


spectively  equal  to  the  sum  of  the  perpendiculars  drawn  from 
the  same  point  to  the  other  sides,  viz.  the  2d,  4th,  6th,  8th, 
See.  the  sum  of  their  squares,  the  sum  of  their  cubes.  Sec.  to 

the  sum  of  their  — - —  powers ;  but  not  in  powers  above  — — - 


n  being  the  number  of  the  sides. 

Thus,  for  instance,  if  a  regular  hexagon  circumscribe  a  circle, 
and  from  any  point  in  the  circumference  perpendiculars  be  drawn 
to  the  alternate  sides,  that  is,  to  the  sides  of  an  equilateral  tri¬ 
angle  circumscribing  it,  the  sum  of  these  perpendiculars  and  the 
sum  of  their  squares,  are  respectively  equal  to  the  sum  of  the  per¬ 
pendiculars  drawn  to  the  other  three  sides,  and  the  sum  of  their 
squares.  For  the  sum  of  the  perpendiculars  to  the  three  sides  of 
an  equilateral  triangle,  is  equal  to  half  the  sum  of  the  perpendicu¬ 
lars,  to  the  sides  of  the  hexagon,  and  the  sum  of  their  squares  in 
the  one,  equal  to  half  the  sum  of  their  squares  in  the  other.  But 
this  does  not  hold  in  regard  to  the  sum  of  their  cubes,  as  ths 
sum  of  the  cubes  ofperpendiculars  to  the  sides  of  the  triangle  is 
«ot  invariable. 


Th* 
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The  same  holds  true  if  the  perpendiculars  be  drawn  from  any 
point  within  the  figure  for  odd  powers,  and  any  point  either  within 
or  out  of  the  figure,  in  even  ones. 

But,  as  the  equality  between  the  sum  of  the  powers  of  perpen¬ 
diculars,  drawn  from  any  point  in  the  circumference  of  a  circle^ 
to  the  alternate  sides  of  any  regular  figure  of  an  even  number  of 
sides,  and  the  sum  of  the  powers  of  perpendiculars  drawn  from 

71  '  2 

the  same  point  to  the  other  sides,  existed  only  to  the  - th 

power 5  so  the  equality  between  the  sum  of  the  powers  of  per¬ 
pendiculars  drawn  from  the  extremities  P  and  Q.  of  any  diameter 
to  the  sides  of  a  regular  figure  of  an  odd  number  of  sides  circum¬ 
scribing  the  circle,  and  the  sum  of  perpendiculars  from  either  of 
these,  or  any  point  in  the  circumference,  to  the  sides  of  a  regular 
circumscribing  figure  of  double  the  number  of  sides,  exists  only 
to  the  {?i — 2)  th  power. 

This  opens  a  wide  field  for  the  geometrical  solution  of  both  de-  " 
terminate  and  indeterminate  problems. 

The  sum  of  the  cubes  of  perpendiculars  drawn  from  P  (one  ex¬ 
tremity  of  a  diameter)  to  the  sides  of  any  regular  figure  of  an 
odd  numb&  of  sides  circumscribing  the  circle,  is  equal  to  the 
sum  of  the  cubes  of  perpendiculars  drawn  from  Q,  (the  other  ex¬ 
tremity)  to  the  same.  The  like  property  is  shewn  to  obtain  with 
respect  to  the  sums  of  the  fourth  powers,  and  those  of  the  fifth 
powers ;  and  universally  for  the  sum  of  the  m  th  powers,  if  m  be 
any  odd  number  less  than  n. 

If  a  circle  be  divided  into  any  even  numbers  of  parts,  and 
from  the  points  of  division  chords  be  drawn  to  any  point  in  the 
circumference,  the  sum  of  the  fourth  powers  of  these  chords  is 
equal  to  the  sum  of  their  squares  multiplied  by  thrice  the  square 
of  radius. 

If  the  circumference  be  divided  into  an  even  number  of  equal 
parts,  and  from  the  points  of  division  chords  be  drawn  to  any1 
point  in  the  circumference,  the  sum  of  the  sixth  powers  of  these 
chords  is  equal  to  the  sum  of  their  squares,  multiplied  by  ten 
times  the  fourth  power  of  radius. 

If  from  any  point  perpendiculars  be  drawn  to  the  sides  of  any 
regular  figure  of  an  odd  number  of  sides,  circumscribing  a  circle, 
the  sum  of  the  parts  by  which  those  perpendiculars  which  are 
greater  than  radius,  exceed  it,  is  equal  to  the  sum  of  those  parts 
by  which  the  perpendiculars  that  are  less  than  radius  fall  short 
of  it. 

Let  any  regular  figure  of  an  odd  number  of  sides  be  circum¬ 
scribed  about  a  circle,  and  let  n  be  any  odd  number,  less  than  the 
number  of  sides  of  the  figure and  from  any  point  within  the 
figure  let  perpendiculars  be  drawn  to  the  sides  of  the  circum¬ 
scribing  figure  j  then  the  sum  of  the  n  powers  of  the  parts  by 
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which  those  perpendiculars  that  are  greater  than  radius,  exceed  it, 
is  equal  to  the  sum  of  the  n  powers  of  those  parts  by  which  th# 
perpendiculars  th^t  are  less  than  radius  fall  short  of  it. 

The  demoi*sti.ations  of  these  and  the  several  other  properties 
contained  in  the  paper  occupy  about  50  pages. 

Observations . — Several  of  Dr.  Stewart’s  General  Theorems 
have  been  demonstrated  at  different  times ;  as  some  by  different 
geometers  in  the  Mathematical  Repository,  some  by  M.  Carnot, 
in  his  Geometric  de  Position,  and  some  by  Lhuillier,  in  his  Poly - 
gonometrie ;  but  we  are  not  aware  of  any  investigation  of  these 
curious  theorems,  which  causes  so  much  generality  to  flow  from 
so  simple  a  proposition  as  that  demonstrated  by  Mr.  Glenie  at 
the  commencement  of  his  paper.  Still,  however,  an  air  of 
slovenliness  rurjs  through  this  production  which  we  were  not  pre¬ 
pared  to  expect  from  the  inventor  of  the  Antecedential  Calculus  j 
the  whole  being  thrown  together  with  little  regard  to  order,  and 
the.  several  propositions  and  corollaries  forming  an  irregular  mass, 
which,  by  reason  of  the  negligence  just  alluded  to,  combined  with 
errors  of  the  press,  and  omissions  of  letters  in  the  diagrams,  it 
is  sometimes  difficult  to  reduce  to  a  comprehensible  shape.  As 
these  investigations  appear,  by  the  author’s  acknowledgment,  to 
have  been  long  under  his  hands,  we  are  sorry  he  did  not  find  lei¬ 
sure  or  inclination  to  direct  his  well-known  talents  more  com¬ 
pletely  to  the  subject,  that  he  might  have  ascertained  which  of 
Doctor  Stewart’s  theorems  fail  in  that  generality  which  has  been 
usually  attributed  to  them,  and  have  shewn  which  of  his  own 
theorems  as  well  as  the  Doctor’s  are  only  particular  cases  of  more 
universal  propositions  that  apply  to  the  conic  sections  generally, 
and  are  not  confined  to  the  circle  alone.  At  present  propositions 
of  this  kind  are  looked  upon  as  mere  matters  of  curiosity  5  but  if 
several  of  them  were  extended  to  the  conic  sections,  after  the 
manner  we  have  suggested,  we  are  much  mistaking  if  they  would 
not  be  found  to  illustrate  some  intricate  points  of  natural  philoso¬ 
phy,  hitherto  never  approached  with  success. 


The  Bakerian  Lecture,  on  the  Force  of  Percussion.  By  William 

Hyde  Wollaston,  M.D.  Sec.  R.  S.— Phil.  Trans.  1800. 

Part  1. 

»  ' 

It  is  well  known  that  when  equal  bodies  move  w'ith  uniform 
velocities,  fhe  estimation  of  their  forces  has  been  a  subject  of  dis¬ 
pute  between  different  classes  of  philosophers.  Leibnitz  and  his 
followers  have  maintained  that  the  forces  of  bodies  are  as  the 
masses,  multiplied  into  the  squares  of  their  velocities  (a  multiple 
to  which  Dr.  Wollaston  gives  the  name  of  impetus)  5  while 
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those  who  are  considered  as  Newtonians  conceive  that  the  force® 
are  in  the  simple  ratio  of  the  velocities,  and  consequently  as  the 
momentum  or  qucmtitas  motus,  a  name  given  by  Newton  to  the 
multiple  of  the  velocity  of  a  body  simply  taken  into  its  quantity 
of  matter.  The  Doctor’s  object  is  to  consider  which  of  these 
opinions  is  most  conformable  to  the  usual  meaning  of  the  force 
of  moving  bodies,  and  to  shew  that  Newton’s  own  explanation  of 
the  third  law  of  motion  is  in  no  respect  favourable  to  those  who 
in  their  view  of  this  question  have  been  called  Newtonians. 

He  commences  by  adducing  a  leading  experiment,  in  effect  the 
*ame  as  one  which  has  been  commonly  appealed  to  by  both  par¬ 
ties,  and  states  the  separate  conclusions  deduced  from  it.  One 
party  is  satisfied  that  equal  momenta  can  resist  equal  pressures 
during  the  same  time  y  the  other  party  attend  to  the  spaces 
through  which  the  same  moving  force  is  exerted,  and  finding 
them  in  the  proportion  of  2  to  1,  are  convinced  that  the  vis  viva 
of  a  body  in  motion  is  justly  estimated  by  its  magnitude  and  the 
-square  of  its  velocity  conjointly. 

The  former  conception  of  a  quantity  dependent  on  the  continu¬ 
ance  of  a  given  vis  m/otrix  for  a  certain  time  may  have  its  use, 
when  correctly  applied,  in  certain  philosophical  considerations  $ 
but  the  latter  idea  of  a  quantity  resulting  from  the  same  force  ex¬ 
erted  through  a  determinate  space  is  of  greater  practical  utiljty,  as 
it  occurs  daily  in  the  usual  occupations  of  men  y  since  any  quan¬ 
tity  of  work  performed  is  always  appreciated  by  the  extent  of  ef¬ 
fect  resulting  from  their  exertions.  This  species  of  force  has 
been  treated  first  by  Bernoulli ,  and  afterwards  by  Smeaton,  but 
is,  in  the  opinion  of  Dr.  Wollaston,  no  where  handled  by  New¬ 
ton,  since  his  discussions  apply  to  a  mere  vis  motrix,  or  pressure  y 
and  in  his  demonstration  of  the  third  corollary  to  the  laws  of  mo¬ 
tion,  if  he  had  considered  the  third  law  as  implying  equality  of 
more  than  mere  moving  forces,  there  could  have  been  no  occasion 
to  refer  to  the  second  law  with  a  view  thence  to  deduce  the  equa¬ 
lity  of  momenta  produced.  1 

Dr.  Wollaston  says,  that  in  practical  mechanics  it  is  at  least 
very  rarely  that  the  momentum  of  bodies  is  in  any  degree  an  ob¬ 
ject  of  consideration  :  the  strength  of  machinery  being  in  every 
case  to  be  adapted  to  the  cuantitas  motrix,  and  the  extent  and 
value  of  the  effect  to  be  produced  depending  upon  the  quantitas 
mechanica  of  the  force  applied,  or,  in  other  words,  to  the  space 
through  which  a  given  vis 'motrix  is  exerted.  For  able  disserta¬ 
tions  on  this  latter  kind  of  force  by  Smeaton,  we  are  referred  to 
vols.  lxvi.  and  Ixxii.  Phil.  Transac.  But  as  there  is  one  view  in 
which  the  comparative  forces  of  impact  of  different  bodies  were 
not  examined  by  Smeaton,  the  present  writer  undertakes  to  shew 
that  when  the  whole  energy  of  a  body  A  is  employed  without  loss 
in  giving  velocity  to  a  second  body  B,  the  impetus  which  B  re¬ 
ceives  is  in  all  cases  equal  to  that  of  A,  and  the  force  transferred 
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to  B,  or  by  it  to  any  third  .body  C  (if  also  communicated  with¬ 
out  loss,  and  duly  estimated  as  a  mechanic  force),  is  always  to 
that  from  which  it  originated. 

After  demonstrating  this,  the  Doctor  remarks  that  the  times 
in  which  the  total  effects  afe  produced  may  be  varied  at  pleasure 
in  proportion  tP  the  distances  at  which  the  bodies  are  placed  from 
the  centre  of  motion ;  and  observes  likewise,  that  although  the 
intensity  of  any  pis  motrix  is  increased  by  being  placed  at  what  is 
called  a  mechanical  advantage,  yet  on  the  contrary  any  quantity 
of  mechanic  force  is  not  liable  to  either  increase  or  diminution 
by  any  such  variation  in  the  mode  of  its  application. 

Also,  since  we  can  by  means  of  any  mechanic  force  consisting 
of  a  vis  motrix  exerted  through  a  given  space,  give  motion  to  a 
body  for  the  purpose  of  employing  its  impetus  for  the  production 
of  any  sudden  effect,  pr  can,  on  the  contrary,  occasion  a  moving 
body  to  ascend  5  and  thus  resolve  its  impetus  into  a  moving  force 
ready  to  exert  itself  through  a  determinate  space  of  descent,  and 
capable  of  producing  precisely  the  same  quantity  of  mechanic  ef¬ 
fect  as  before,  the  force  depending  on  impetus  may  be  said  to  be 
of  the  same  kind  as  any  other  mechanical  iorce,  and  they  may  be 
strictly  compared  as  to  quantity. 

Hence  an  easy  method  of  measuring  the  force  of  gunpowder 
and  of  steam-engines  is  inferred,  and  the  Doctor  concludes  by 
saying,  “  In  short,  whether  we  are  considering  the  sources  of 
extended  exertion  or  of  accumulated  energy,  whether  we  com¬ 
pare  the  accumulated  forces  themselves  by  their  gradual  or  by  their 
sudden  effects,  the  idea  of  mechanic  force  in  practice  is  always 
the  same,  and  is  proportional  to  ihe  space  through  which  any 
moving  force  is  exerted  or  overcome,  or  to  the  square  of  the 
velocity  of  a  body  in  which  such  force  is  accumulated.” 

Observations. — The  title  of  this  paper  excited  in  our  minds  ex¬ 
pectations  which  the  perusal  did  not  verify.  W  e  hoped  to  have 
seen  such  an  inquiry  into  the  nature  ot  percussion,  as  would  have 
made  all  the  paradoxes,  obscurities,  and  puzzling  difficulties  in 
this  subject  disappear,  by  dropping  ffom  the  consideration  that 
unintelligible  force  which  is  supposed  to  preserve  a  body  in  motion 
or  at  rest :  we  expected  to  have  been  presented  with  some  cogent 
reasons  either  for  abandoning,  or  for  acquiescing  in,  the  opinion 
of  Aristotle  that  percussion  and  pressure  are  incomparable  ;  and 
to  have  been  convinced  by  such  arguments  as  we  should  have 
imagined  Dr.  Wollaston  could  readily  produce,  that  the  force 
operating  in  the  penetration  by  a  blow7  is  no  way  different  from 
a  pressure.  But  instead  of  this,  our  attention  is  unwillingly 
dragged  to  a  dispute  warmly  agitated  a  century  ago,  respecting 
the  measure  of  the  force  of  moving  bodies  j  a  dispute  which  every 
philosopher  now  knows  was  merely  verbal :  and  Mr.  Smeaton  is 
appealed  to  as  a  decisive  authority  on  the  measure  of  mechanical. 

NO.  VI.-— VOL.  U.  O  O 


292  The  Bakerian  Lecture ,  on  the  Force  of  Percussio?i. 

force, }  though  it  is  demonstrable  that  this  gentleman’s  measure 
(whatever  may  be  due  to  his  authority  in  practical' matters)  is  too 
vague  "for  philosophical  disquisition — :is  only  nearly  true  in  any  case 
— and  in  all  cases  is  far  from  being  exact  in  the  first  instants  of  the 
motion,,  during  its  acceleration  or  retardation. 

As  to  the  measures  of  the  quantities  of  motion  impressed  on 
bodies;  or  destroyed  in  them,  they  may  be  defined  by  the  joint 
ratios  of  their  quantities  of  matter  and  velocities,  or  of  those 
quantities  and  the  squares  of  the  velocities  :  yet,  as  Mr.  Atwood 
remarks,  <<r  since  definitions  affirm  nothing,  being  in  themselves 
incapable  of  expressing  either  truth  or  falsity,  if  either  of  these  mea-> 
sures  were  said  to  be  right  exclusively  of  the  other,  this  would  be 
only  misapplying  the  definition  by  converting  it  into  an  affirmation 
or  proposition.”  In  some  cases,  it  is  true,  one  of  these  definitions 
applies  with  more  facility  than  the  other;  but  this  we  believe  is 
shewn  by  most  late  authors  on  mechanics  who  have  advanced  beyond 
the  school-boy  elements  of  equilibrium.  That  the  different  measures 
are  reducible  to  the  same  origin  may  likewise,  we  trust,  be  easily 
proved  to  the  satisfaction  of  those  who  are  moderately  versed 
in  the  modern  analysis.  Thus,  let  a  certain  force  such  for  in-* 
stance  as  would  propel  a  body  B  with  a  velocity  U,  be  capable  by 
its  instantaneous  action  of  raising  a  mass  M  whose  weight  is  W 
to  a  certain  height  H ;  and  let  g  denote  the  force  of  gravity, 
while  t  is  an  evanescent  element  of  time.  Then  that  which  has 
been  employed  to  raise  W  to  the  height  H  will  be  equivalent  to 
WH,  this  being  the  effect  produced.  But  H  being  a  space  run 
over,  may  be  expressed  by  the  product  of  a  velocity  V  and  a  time 

T;  and,  on  the  other  hand.  We  have  W=g  M  ,  where 

t 

g  ^  is  manifestly  the  velocity  V'  which  would  be  generated  by 

gravity  in  the  element  of  time  t.  Consequently,  W  H  — 

'  VM  T  T 

— —  X  VT  =?  VV'M—  =  u1  M— ,  u  being  the  mean  proportional 

t  /  t 

between  the  velocities  V  and  V' :  and  since  T  and  t  are  homoge¬ 
neous  quantities, ,  we  shall  have  WH  oc  M  the  original  force 
being  thus  resolved  into  the  product  of  a  mass  by  the  square  of  a 
velocity,  conformably  to  the  notion  attached  by  most  foreigners  to 
the  term  vis  viva.  This  force  is,  notwithstanding,  measured  by 
the  product  BU  above  :  hence  appears  the  truth  of  what  we  have 
already  observed,  that  the  warm  discussions  on  the  question  whe¬ 
ther  the  lorces  ot  bodies  in  motion  ought  to  be  estimated  by  the 
product  ot  a  mass  into  its  velocity,  or  by  the  product  of  the  mass 
into  the  square  of  its  velocity,  are  reduced  to  a  dispute  about 
words.  Provided  we -always  reason  conformably  to  either  defini¬ 
tion  once  adopted,  the  conclusions  will  always  be  the  same  if  our 
processes  ar.e  rightly  conducted. 
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1806.  Part  1. 

This  gentleman,  whose  name  will' be  recollected  by  most  phi¬ 
losophers  on  account  of  his  able  comparison  between  the  minera- 
logical  systems  of  the  Abbe  Haiiy  and  M.  Rome  de  l’lsle,  has  in 
this  paper  exercised  his  ingenuity  on  the  subject  of  those  quanti¬ 
ties  which  are  known  among  mathematicians  by  the  name  of  im¬ 
possible  or  imaginary  quantities. 

The  memoir  commences  with  some  remarks  on  the  signs  -{- 
and  —  .  Considered  as  signs  of  arithmetical  operations,  the  one 
is  g  symbol  of  addition,  the  other  of  subtraction.  Considered  as 
signs  of  geometrical  operations,  they  indicate  opposite  directions . 
If  the  one,  for  example,  signifies  that  a  line  must  be  drawn  from 
the  left  to  the  right,  the  other  signifies  that  it  must  be  drawn  from, 
the  right  to  the  left. 

When  a  line  is  described  of  a  determinate  length,  and  in  “a  de¬ 
terminate  direction,  two  things  are  done:  1.  we  give  to  this  line 
its  length  ;  2.  we  give  it  its  direction.  The  first  of  these  opera¬ 
tions  is,  in  the  opinion  of  M.  Buee,  purely  arithmetical:  the  se¬ 
cond  is  purely  geometrical .  In  the  first  we  make  abstraction  of 
the  direction,  in  the  second  of  the  length.  So  that  the  union  of 
these  two  operations  is  reckoned  an  arithmetico- geometrical  opera¬ 
tion  . 

Thus  each  of  the  signs  -f  and  — -  has  two  significations  entirely 
.different.  1 .  Put  before  a  quantity  q  they  may  design,  as  has 
been  said,  two  contrary  arithmetical  operations  of  which  that 
quantity  is  the  subject.  2.  Before  the  same  quantity  they  may 
denote  two  opposite  qualities  having  for  subject  the  units  of  which 
that  quantity  is  composed.  In  the  ordinary  algebra,  which  is 
considered  as  a  universal  arithmetic,  and  in  which  the  contem¬ 
plation  of  quality  is  dropped,  the  signs  +  and  —  can  only  have  the 
first  of  these  significations.  But  whenever  the  result  of  an  ope¬ 
ration  is  a  quantity  preceded  by  the  sign  —  ,  it  is  necessary,  in 
order  that  this  result  may  have  some  sense,  to  consider  some  qua¬ 
lity  :  in  such  cases  algebra  cannot  be  regarded  simply  as  a  univer¬ 
sal  arithmetic,  but  as  a  mathematical  language. 

When  it  is  said  that  a  negative  quantity  is  smaller  than  zero 
(less  than  nothing),  the  second  signification  should  be  kept  in 
view  ;  for  it  is  not  the  quantity  which  is  less  than  nothing ;  it  is 
the  quality  which  is  inferior  to  nullity.  Thus,  if  my  debts  exceed 
my  property,  I  must  be  poorer  than  if  I  had  neither  property  ndr 
debts. 

The  two  significations  of  +  and  —  cannot  both  obtain  at  the 
same  time  relatively  to  the  same  -f-  or  the  same  —  5  for  this 
would  cause  it  to  signify  at  the  same  time,  with  regard  to  the 
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same  sign,  both  an  abstraction  and  a  non-abstraction  of  all  quality. 
But,  1.  These  two  significations  may  have  place  at  the  same 
time  for  two  different  -f  or — .  2.  They  may  also  have  place  for 

the  same  +  or  the  same — ,  in  two  different  times.  Lastly,  in 
the  algebraical  language  the  units  of  which  a  quantity  q  is  com¬ 
posed  are  the  substantives,  and  the  signs  -f  and  —  the  adjectives. 

M.  Buee  gives  the  title  of  the  sign  — 1,  and  not  of  the 
quantity  or  of  the  unit  imaginary  y/ —  1  ;  since  y/ — 1  is  a  par¬ 
ticular  sign  joined  to  the  real  unit  ],  and  not  a  particular  quan¬ 
tity.  It  is  a  new  adjective  joined  to  the  ordinary  substantive  1, 
and  not  a  new  substantive.  To  discover  the  meaning  ot  this  sign 
he  directs  do  draw  three  equal  lines  AB,  AC,  AD,  all  from  the 
common  point  A :  let  AB  and  AC  lie  in  opposite  directions  with 
respect  to  the  point  A,  so  as  to  form  together  one  right  line  CAB, 
and  let  AD  be  perpendicular  to  this  line.  Then  a  circle  drawn 
from  centre  A  with  radius  AB=:AC,  will  pass  through  the  point 
D  }  and  if  we  denote  the  line  AB  by  -f  I,  the  line  AC  will  be> 

- — 1,  and  the  line  AD,  which,  by  the  nature  of  the  circle,  is  a 
mean  proportional  between  AB  and  AC,  will  be  necessarily 
\/ — 1»,  or  more  simply  — 1.  Thus,  according  to  M.  Buee, 
V — 1  is  the  sign  of  perpendicularity,  the  characteristic  pro¬ 
perty  of  which  is,  that  all  the  parts  of  the  perpendicular  are  equally, 
distant  from  points  placed  at  equal  distances  on  each  side  of  its 
foot.  The  sign  \/~ — 1  expresses  all  this,  and  it  is  the  wholes 
which  it  expresses  naturally.  And  this  sign  put  before  any  letter, 
as  a  {a  signifying  a  line  or  a  surface)  indicates  that  it  is  requisite 
to  give  to  a  a  situation  perpendicular  to  that  which  it  would  have* 
received,  if  we  had  simply  -f  <z  or  —  a. 

Hence  —  1  is  neither  the  sign  of  an  arithmetical  operation* 
nor  of  an  arithmetico- geometrical  operation  ;  but  of  an  operation 
purely  geometrical  or  purely  descriptive ,  being  a  sign  of  perpendi¬ 
cularity.  But  the  perpendicularity  indicated  by  this  sign  must  be, 
distinguished  from  that  indicated  by  the  signs  sin.  and  cos.  These 
latter  cannot  indicate  perpendicularity  one  without  the  other,  or 
unless  both  are  attached  to  the  same  quantity.  Thus  sin.  a  and 
cos.  a  properly  indicate  the  perpendicularity  of  one  to  the  other  y 
but  sin.  a  and  cos.  b  do  not.  On  the  contrary,  a  f — 1  indicates, 
in  relation  to  a  a  situation  perpendicular  to  those  of  -f  a  and  —  a. 
Sin.  and  cos.  are  artificial  signs  :  y/ — 1  is  a  natural  sign,  since  it 
is  a  necessary  consequence  of  the  signs  -{-  and  —  considered  as 
signs  of  direction. 

The  perpendicularity  indicated  by  the  sign  f — 1  is  a  quality . 
Consequently  a  quantity  accompanied  by  this  sign  is  not  ail  ab¬ 
stract  quantity,  since  its  units  are  abstract  units.  By  a  figurative 
extension  of  this  sign  it  will  indicate  a  mean  quality  between  two 
opposite  qualities,  the  one  of  which  is  expressed  by  4-  and  the 
other  by — .  These  qualities  must  be  independent'  of  quantity. 
Xhus,  in  like  manner  as  any  point  whatever  of  the  line  AJ)  is 
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equally  distant  from  points  of  the  line  CD  that  are  found  at  the 
same  distance  from  the  point  A, — any  part  whatever  of  a  sum 
which  is  neither  possessed  nor  owing  is  in  an  equal  situation  rela¬ 
tive  to  equal  parts  of  the  sum  possessed  and  of  the  sum  owing . 
The  active  possession  being  therefore  expressed  by  +  ,  and  the 
debt  or  passive  possession  by  • — ,  the  negation ,  not  of  the  sum  but 
of  its  possession ,  whether  active  or  passive,  may  always  be  ex¬ 
pressed  by  ^  — 1 .  Again,  +_  A/ — 1  has  not  any  arithmetical  sig¬ 
nification  j  but  (+V-— 1)  x  (  +  v/ — 1)  —  —  1* has.  For — l* 
is  a  subtractive  square,  and  consequently  forms  a  void  space  in  the 
middle  of  a  plane  surface.  Whence  it  is  inferred  that  when 
the  question  relates  to  squares  or  generally  to  planes,  the  sign 

■i\/ — 1  may  indicate  vacuities  instead  of  perpendiculars. 

M.  Buee,  when  treating  of  the  logarithmic  properties  of  the 
sign  ^ — 1,  says,  that  if  it  be  regarded  generally,  not  as  the  im¬ 
possible  root  of  the  impossible  square —  1,  but  as  the  sign  of  the 
geometrical  operation  by  which  a  perpendicular  is  raised,  we  shall 

have  ( — 1)  n=  +  n{</ — l)  ;  this  being  equivalent  to  (i/ — !)"• 

=  where  denotes  the  tracing  half  a  circular  semi- 

2  2 

periphery.  The  equation  obtains  whether  n  be  whole  or  frac¬ 
tional,  positive  or  negative,  the  idea  of  perpendicularity  then 
yielding  to  that  of  inclination. — Again,  to  pass  from  the  logarithm- 

to  its  exponential,  it  will  suffice  to  divide  that  logarithm 

by  v'1 — 1. 

The  author  takes  a  general  view  of  the  conic  sections  having 
imaginary  ordinates,  which  he  calls  appendices  to  the  conic  sec¬ 
tions.  1.  The  equilateral  hyperbola  is  the  appendix  of  the  circle. 
Other  hyperbolas  are  appendices  of  ellipses,  and  the  parabola  that 
of  the  parabola.  But  as  appendical  curves  are  perpendicular  to 
their  original  curves,  so  are  these  to  those ;  whence  the  circle 
is  the  appendix  of  the  equilateral  hyperbola,  &c.  2.  The  com¬ 

mon  axe  to  the  original  curve  and  to  its  appendix  is  the  projection 
of  each  of  those  two  curves  on  the  plane  of  its  appendix.  3.  As 
^11  these  curves  have  two  axes,  namely,  that  of  the  abscisses  and 
that  of  the  ordinates,  all  which  has  been  said  with  regard  to  the 
first  axe  will  hold  with  respect  to  the  second.  4.  As  the  appen¬ 
dical  curves  have  the  same  axes  as  their  original  curves,  these 
axes  have  through  all  their  extent,  that  is,  from  —  oo  ,  to  -f  co  , 
ordinates  corresponding  to  them.  But  it  is  easy  to  see  that  what 
has  been  said  of  conic  sections,  applies  equally  to  all  other  curves 
whether  algebraic  or  transcendental.  Therefore,  supposing  the 
axe  described  on  the  plane  of  this  paper,  and  calling  ordinates 
two  species  of  perpendiculars  to  that  axe,  namely  those  which  are 
upon  the  plane  of  the  paper  and  those  wrhich  ar.e  perpendicular 
to  it,  the  following  general  proposition  is  established.  Any  curve 
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whatever  has  in  all  the  extent  of  each  of  its  axes,  that  is  to  say 
between —  co  and  -f  co  ,  as  many  ordinates  as  the  degree  of 
its  equation  contains  units  ;  and  as  the  degree  of  a  transcendental 
curve  is  infinite,  the  number  of  its  ordinates  in  the  whole  course 
of  each  axe  is  infinite. 

Finally,  it  is  remarked  that  to  remove  imaginary  quantities 
from  final  equations,  is  an  impossible  thing  beyond  the  second 
degree,  unless  sines  or  cosines  are  employed  :  and  it  is  shewn 
that  the  finite  expression  of  sines  and  cosines  comprises  necessarily 
the  sign  V — 1. 

Also,  that  the  supposition  of  a  radius  carrying  the  sign  // — 1, 
conducts  to  the  known  formulae  for  cubic  equations,  of  which 
the  first  does  not  include  the  sign.  If  the  radius  did  not  carry" 
the  sign  \/ — 1,  then  would  this  sign  Jiecessarily  appear  again 
in  that  first  formula,  which  would  then  represent  the  case 
called  the  irreducible  case. 


Observations. — The  foregoing  are  the  principal  conclusions  in 
M.  Buee’s  Memoir  of  65  pages.  Most  of  his  reasonings  are  very 
ingenious,  and  some  of  them  satisfactory :  but  we  can  hardly  help 
thinking  it  has  been  more  his  object  to  surprise  than  to  convince  ; 
otherwise,  he  might  have  exhibited  fewer  paradoxes,  and  enlarged 
more  upon  some  of  the  valuable  hints  which  his  paper  contains. 
If  we  rightly  comprehend  his  meaning,  he  has  struck  out  one  me¬ 
thod  of  avoiding  both  error  and  inconsistency  in  the  multiplication 
of  imaginary  quantities,  by  directing  to  separate  each  into  two 
factors  •  though  we  believe  the  same  thing  has  been  pointed  out 
by  Mr.  Manning  in  his  Algebra.  Thus  f —  a  X  \/  —  b  —  A/- — 1 
X  V  a  X  x/—l  X  Vb  =  <V— 1  )2  X  v7  ah  1  X  V  ab  =  — 
a/  o  b. " 

The  theorems  respecting  exponentials  are  somewhat  analogous 
to  the  theorem  of  Bernoulli,  that  if  r  be  the  radius  of  a  circle. 


, ,  .  -  c  ■  4  log. 

the  circumference  is  = - -- 


/— 1 


r-,  a  theorem  which  is  quite 

V”1 

useless  as  a  quadrature  of  the  circle ;  but  which  may  notwith¬ 
standing  be  of  sendee,  since  it  teaches  whenever  such  a  quantity 

as  ^ °d  ‘  v/-~1  occurs,  that  it  may  be  made  to  disappear  by  the  sub- 

a/ —  1 

stitution  of  a  circular  arch,  and  a  property  common  to  both  the 
circle  and  the  hyperbola  may  be  obtained. 

As  to:  imaginary  quantities  in  general,  it  has  been  shewn  long 
'  ago  by  Mr.  Playfair,  that  the  deductions  into  which  they  enter 
are  reducible  to  an  argument  from  analogy ;  but  that  <f  the  laws 
to  which  this  analogy  is  subject,  the  cases  in  which  it  is  perfect, 
in  which  it  suffers  certain  alterations,  and  in  which  it  is  wholly 
.  interrupted,  are  capable  of  being  precisely  ascertained.”  Indeed 
,  lie  has  shewn  ip  great  measure  that  the  imaginary  arithmetic  is  no 
‘ipote  than  a  particular  method  of  tracing  the  affinity  between  the. 
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circle  and  the  hyperbola  :  and  this  analogy  is  traced  a  little  farther 
by  M.  Buee  :  but  since  the  principle  of  analogy  is  imperfect, 
there  is  still  room  for  farther  researches  on  this  subject. 


The  Application  of  a  Method  of  Differences  to  tile  Species  of 
Series  whose  Sums  are  obtained  by  Air.  Landen,  by  the  Help  of 
impossible  Quantities.  By  Air.  Benjamin  Gomcertz. — Phil. 
Transac.  1806.  Part  1. 

This  is  an  ingenious  paper,  and  shews  how  several  series  which 
have  been  summed  by  means  of  imaginary  quantities  may  be 
summed  by  sines  and  cosines.  See.  But  as  it  is  not  susceptible  of» 
such  an  abridgment  as  would  be  of  any  use  to  the  reader,  we  must 
refer  to  the  Philosophical  Transactions  both  for  the  method  of 
summation  apd  for  the  various  applications  to  other  purposes. 


On  the  Quantity  and  Velocity  of  the  solar  Motion.  By  William 
Hkrschel,  L.L.D.  F.R.S. — Phil.  Trans.  1806.  Parti. 


This  paper  contains  much  curious  speculation,  but  very  little 
that  deserves  a  higher  title.  It  however  exhibits  some  interest¬ 
ing  tables,  from  one  of  which  we  extract  Dr.  Plerschel’s  as^ 
signed  relative  distances  of  36  fixed  stars  :  these  are — Sirius  1.00, 
Arcturus  1.20,  Capella  1.25,  Lyra  1.30,  Rigel  1.35,  Pro- 
cyon  1.40,  Aldebaran  1.40,  Pollux  1.42,  Spica  1.44,  An- 
tares  1.46,  Altair  1.47,  Regulus  1.48,  /3  Leonis  1,50,  Tauri 
1.50,  Fomalhaut  1.50,  a-Cygni  1.60,  Castor  2.00,  a  Ophiu- 
chi  2.00,  a  Coronae  2.00,  a  Serpentis  2.00,  a  Pegasi  2.00* 
u  Hydrae  2.30,  a  *  Librae  2.40,  y  Pegaiji  2.50,  a.  Arietis  2.50, 
u.  Ceti  2.80,  a  Hercufis  3.00,  jS  Virginis  3.00,  y  Aquilae  3.00, 
a,  *  Capricorni  3.50,  /3  Aquilae  4.00,  Capricorni  4.20,  «  Li¬ 
brae  6.00.  'j- 

Towards  the  conclusion  of  the  Doctor’s  paper  he  says,  “  It  appears 
that  in  the  present  state  of  our  knowledge  of  the  observed  proper 
motions  of  the  stars,  we  have  sufficient  reason  to  fix  upon  the 
quantity  of  the  solar  motion  to  be  such  as  by  an  eye  placed  at 
right  angles  to  its  direction,  and  .at  the  distance  of  Sirius  from  us, 
would  be  seen  to  describe  annually  an  arch  of  lV  11 6992  of  a 
degree  ;  and  its  velocity,  till  we  are  acquainted  with  the  real  dis¬ 
tance  of  this  star,  can  therefore  only  be  expressed  by  the  propor¬ 
tional  number  of  III6992.”  v 

Observations .-r— The  Doctor’s  comparative  estimate'  of  the  dis¬ 
tances  of  the  stars  is  founded  upon  observations  of  then  relative 
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brightness  ;  a  method  which  though  it  is  by  no  means  a  certain 
one,  carries  with  it  so  much  probability  as  renders  it  worthy  ot 
attention  till  some  more  accurate  methods  shall  be  discovered.  As 
to  the  determination  of  the  quantity  of  the  solar  motion,  we  con¬ 
fess  that  if  astronomical  orthodoxy  requires  a  Iona  fide  adoption 
of  it,  we  must  of  necessity  sustain  the  odium  of  being  classed 
among  the  heterodox. 


On  comparative  Micrometer  Measures.  In  a  Letter  from  the  Rev. 

Dr.  J.  A. 'Hamilton,  Dean  of  Cloyne ,  to  the  Rev.  J.  Brink- 

ley,  F.R.  S. — Trans.  Irish  Acad.  Vol.  10. 

It  having  been  suggested  to  Dr.  Hamilton  in  the  year  1/Q4, 
that  a  comparative  view  of  the  measures  of  the  heavenly  bodies, 
made  under  similar  circumstances,  with  the  different  kinds  of 
micrometers  that  are  now  most  generally  used  by  astronomers, 
might  be  of  considerable  service  5  as  well  in  confirming  the  de¬ 
terminations  of  the  values  of  the  diameters,  from  former  observa¬ 
tions,  as  in  deciding  on  the  merits  of  the  different  instruments, 
and  shewing  at  one  view,  a  sort  of  harmony  of  micrometers ;  in 
consequence  of  this  suggestion,  the  Doctor  set  about  making 
comparative  observations  of  the  measures  of  the  sun’s  diameters, 
as  taken  with  the  old  wire  micrometer  made  in  the  best  manner 
by  Mr.  Dollond  ;  with  his  divided  object-glass  micrometer  ;  and 
with  a  ten-inch  reflecting  sextant,  executed  in  a  very  capital  stylo 
by  Messrs.  Trough  ton. 

As  specimens  of  the  comparative  results  furnished  by  these  in¬ 
struments,  we  shall  select  the  first  four  observations  on  the  sun’s 
gemidiameter  made  with  all  the  three  kinds  of  micrometers. 


S.  Dr.  0  Semidiam.  ,Q  as 


1794. 

$ept.  3.  D.  O.  G.  micr. 
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limb,  and  arch  of  ex¬ 
cess  -  -  -  -  - 


1  T  S  V 


D.O.G.micr.  3.5.1.  ly  13'  50."  54 


Error  of  V - f  2 


R  D 


Wire  micr. - 15.4]  1 5'  57"  a 

Sextant,  15' 55" ff3"  15'  58."  0^ 


4 


I 


s  and  Belts  of  Jupiter.  2S9 

S.  Dr.  Q  0  Semidiam.  from 
Naut.  Aim. 

-  -  16'  l."  85  ^ 

-  -  16'  1."  95  16'  1."  7 

-  -  16'  1."  70  J 


-  -  16'  3."  761 

-  -  16'  4."  1  J>  16'  3  "  6 

-  -  16'  3."  J 

It  likewise  appears  by  comparing  the  divided  object-glass  mi¬ 
crometer’s  measures  of  the  sun’s  diameters  of  Dec.  15th,  1794, 
and  of  June  19th,  1795,  that  the  difference  of  the  perigeal  and 
apogeal  diameters  of  the  sun  was  found  to  be  65".  14.  De  la 
Lande  found  this  difference  64". 8;  but  he  calls  it,  in  round 
numbers,  65". 


Observations. — It  hence  appears  that  good  micrometers  of  either 
of  these  constructions,  furnish  results  corresponding  as  nearly 
with  one  another  and  with  theory  as  can  reasonably  be  expected  $ 
though,  on  the  whole,  we  are  disposed  to  prefer  the  divided 
object-glass  micrometer.  Its  advantages  as  stated  by  Dr.  Hamil¬ 
ton  are,  the  large  scale,  the  hue  images  formed,  and  the  facility 
of  measuring  diameters  in  every  possible  direction.  Its  imperfec¬ 
tions  are,  that  to  different  eyes,  and  under  different  circumstances 
of  the  same  eye,  the  length  of  the  focal  distance  that  suits  distinct 
vision  will  vary  and  of  course  the  quantity  of  measures  given  by  the 
scale  are  liable  to  a  small  variation.  The  goodness  of  the  telescope  is 
also  in  some  degree  impaired  by  the  application  of  this  contrivance 
of  a  divided  object-glass. 


On  the  Satellites  and  Belts  of  Jupiter.  By  Mr.  John  Snart  — 

Phil.  Mag.  No.  98. 

Mr.  Snart,  after  making  some  remarks  on  the  salutary  effects 
of  the  most  tempestuous  weather,  proceeds  to  inform  us  that  on 
Friday  the  1 1th  of  July  last  about  10  o’clock  P.M.  after  our  atmo¬ 
sphere  was  pretty  much  attenuated  by  the  discharge  of  vast  quan¬ 
tities  of  rain,  much  thunder,  lightning,  &c.  he,  and  an  acquaint¬ 
ance,  had  a  view  of  the  third  and  fourth  satellites  of  Jupiter  by 
the  naked  eye  :  a  fact  which  he  completely  verified  by  subse¬ 
quent  observation  with  a  good  night  telescope. 

Mr.  Snart  then  proceeds  to  give  the  rationale  of  the  mutations 
of  Jupiter’s  belts,  which  he  thinks  are  analogous  to  the  motions 
of  clouds  carried  about  by  the  trade-winds  in  our  torrid  zone. 
If,’’  says  he, (<  we  were  to  be  elevated  to  a  great  height  above  our 
no.  vi. — VOL.  11.  p  p 
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atmosphere,  it  is  plain  that  this  current  must  give  the  clouds  a 
lineal  direction,  by  which  they  would  assume  the  appearance  of 
one  or  more  belts  or  girdles  passing  across  the  equatorial  parts  of 
the  earth,  and  which  belts  would  change  their  form  and  dimen¬ 
sions  to  an  aerial  observer  in  six  months  in  a  similar  manner  to  those 
of  Jupiter  in  5|  years  (equal  to  half  a  year  in  that  planet).  Mr. 
Snart,  therefore,  thinks  it  but  fair  reasoning  to  suppose  that  Ja- 
vian  trade-winds,  or  something  equivalent  thereto,  carrying  his 
clouds  in  an  equatorial  direction,  produce  those  mutations  on  the 
face  of  that  planet  which  we  call  belts,  and  for  which  phenome¬ 
non  he  has  never  seen  any  colourable  conjecture.” 

Observations. — We  give  Mr.  Snart  full  credit  for  his  ingenuity 
in  inventing  this  hypothesis  to  account  for  the  phenomena  of  Jupi¬ 
ter’s  belts  5  but  we  think  he  would  have  acted  commendably  had 
he  inquired  a  little  into  the  opinions  of  other  philosophers  on  this 
point,  or  at  least  had  consulted  the  most  reputable  treatises  on 
astronomy,  to  trace  the  extent  of  former  speculations  on  the  na¬ 
ture  of  these  belts,  before  lie  had  given  publicity  to  his  own.  The,, 
honour  of  devising  an  hypothesis  that  has  been  previously  started, 
in  these  times  when  so  many  philosophers  and  philosophists  are 
contending  for  the  palm,  is  so  problematical  and  doubtful,  that  it 
ought  to  engender  circumspection.  Now,  of  the  curious  astrono¬ 
mical  performances  published  within  the  last  ten  years  we  have  only 
consulted  four;  and  as  Mr.  Snart  has  never  yet  f<  seen  any  colour¬ 
able  conjecture,”  we  will  extract  for  Iris  information  a  passage  from 
each.  1.  Biot,  in  his  Trait  e  element  air  e  d' Astronomie  Physique, 
when  speaking  (at  pa.  4/5)  of  the  different  indications  of  an 
atmosphere  to  each  planet,  says,  “  Pour  Jupiter,  elle  Test  paries 
variations  irregulieres  de  quelques-unes  de  ses  taches  qui  semblent 
autant  de  images  transportes  par  les  vents.”  2.  Laplace,  speak¬ 
ing  (at  pa.  37  of  his  Exposition  du  Systeme  du  Monde)  of  Jupi¬ 
ter’s  spots  and  belts,  says,  “  Les  variations  de  quelques-unes  de 
ces  taches,  et  les  differences  sensibles  dans  les  durees  de  la  rotation 
con  clue  de  leurs  mouvemens,  donnent  lieu  de  croire  qu’elle  ne 
sont  point  adherfentes  a  Jupiter  :  eiles  paroissent  etre  autant  de 
images  que  les  vents  transportent  avec  dilfe rentes  vitesses,  dans' 
une  atmosphere  tres-agitee.”  3  and  4.  Mr.  Vince,  at  pa.  234, 
vol.  i.  of  Ills  Complete  System  of  Astronomy ,  and  Mr.  Gregory, 
at  pa.  260  of  his  Treatise  on  Astronomy ,  speaking  of  Dr.  Hers-" 
chefs  observations  on  Jupiter’s  spots  and  belts,  say — <<r  This,  he 
observes,  is  agreeable  to  the  theory  of  equinoctial  winds,  as  it 
may  be  some  time  before  the  spot  can  acquire  the  velocity  of  the 
windy  and  if  Jupiter’s  spots  should  be  observed  indifferent  parts 
of  its  year  to  be  accelerated-  and  retarded,  it  would  amount 
almost  to  a  demonstration  of  its  moonsoons,  and  their  periodical 
changes.”  Thus  it  would  seem  that  some  colourable  conjec¬ 
tures”  are  to  be  found \  and,  if  our  mental  optics  do  not  greatly 
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deceive  us,  it  will  farther  appear  that  these  conjectures  are  very 
nearly  of  the  same  colour  as  those  with  which  Mr.  Snart  has  fa¬ 
voured  the  world. 


A  simple  Way  for  determining  the  exact  Time  of  Noon  ‘  also  a 
Way  to  obtain  a  Meridian  Line  on  a  small  Scale.  By  Ez. 
Walker,  Esq. — Phil.  Mag.  No.  98. 


The  method  recommended  by  Mr.  Walker,  and  which  he  ac¬ 
knowledges  has  not  the  merit  of  much  originality,”  is  this  : 
Near  the  top  of  a  room  facing  the  south  fix  a  plate  of  metal  with 
a  circular  hole  in  it,  for  the  sun  to  shine  through  from  eight  or 
nine  o’clock  in  the  morning  until  three  or  four  in  the  afternoon  ; 
then  by  means  of  a  line  and  plummet,  determine  the  point 
upon  the  floor  which  is  directly  under  the  centre  of  the  hole, 
and  from  that  point,  as  a  centre,  draw  several  concentric  semi¬ 
circles.  Having  made  choice  of  some  clear  day  near  the  summer 
solstice,  make  the  room  nearly  dark,  and  about  three  or  four 
hours  before  and  after  noon  mark  the  points  where  the  northern 
as  also  the  southern  limb  of  the  sun’s  image  crosses  those  semi¬ 
circles,  and  there  will  be  several  curves  included  between  those 
points,  through  the  middle  of  which  a  right  line  being  drawn  from 
the  centre  of  the  semicircles  is  a  meridian  line.  After  the  line  has 
been  drawn  in  this  manner,  it  must  be  examined  by  succeed¬ 
ing  observations,  and  corrected  if  necessary,  by  which  means 
a  line  may  be  drawn  exceedingly  near  the  true  meridian. 

Observations. — Notwithstanding  the  usual  precaution  of  having 
several  concentric  circles  described  as  here  recommended,  it  may 
still  happen  that  it  will  be  impossible  to  get  two  equal  shadows  on 
the  same  day  :  this  is  an  inconvenience  which  may  be  remedied 
by  taking  any  three  observations  instead  of  two,  in  one  day. 
Useful  rules  for  ascertaining  the  meridian  by  three  observations 
may  be  seen  at  pa.  31  of  Ley  bourne's  Dialling,  pa.  44  of  the 
Dialling  in  vol.  v.  Ozanam’s  Course  of  Mathematics,  and  pa.  260, 
vol.  iii.  of  Hutton’s  Translation  of  Montucki s  Recreations.  It 
may  not,  however,  be  amiss  to  remark,  that  the  instant  of  true  noon 
marked  upon  a  meridian  described  conformably  to  any  of  these" 
rules,  generally  differs  from  the  mean  noon  :  yet  as  we  know  the 
equation  of  time  for  every  day,  we  may  trace  daily  on  one  side  or 
the  other, of  the  meridian  the  direction  and  the  limit  of  the  shadow 
at  the  instant  of  mean  noon.  Thus  we  shall  have  a  series  of 
points  which  mark  about  the  true  meridian  the  successive  mean 
meridians  of  the  sun.  The  curve  which  unites  their  extremities 
must  evidently  meet  with  the  true  meridian  in  four  points,  cor¬ 
responding  to  the  four  periods  of  the  year  where  the  equation  of 

p  p  2 


2Q2  Cases  of  Ships  which  have  been  struck  ly  Lightning. 

time  is  nothing.  Moreover,  it  must  be  a  curve  that  re-enters  ap©a 
itself,  since  the  equation  of  time  reassumes  the  same  values  after 
each  revolution  :  so  that  this  curve  will  be  formed  nearly  like  the 
figure  8.  But  it  will  not  be  symmetrical,  because  the  epochs  at  which 
the  equation  of  time  becomes  nothing  are  not  equally  distant.  Tins 
curve  is  called  the  mean  meridian,  and  when  it  is  traced  about  the 
true  meridian  on  sun-dials,  the  signs  corresponding  to  the  various 
seasons  are  marked  near  it,  whence  it  is  easy  to  ascertain  the 
portion  of  the  curve  which  answers  to  each  part  of  the  year. 
There  exists  a  meridian  of  this  kind,  traced  by  M.  Bouvard,  in  the 
Luxembourg  at  Paris. 

U1 


Enumeration  of  several  Cases  of  Ships  which  have  been  struck  ly 
Lightning  j  the  destructive  Effects  having  acted  in  a  vertical 
Direction  towards  the  Centre  of  the  Earth,  and  never  horizon¬ 
tally.  By  James  Horsburgh,  Esq. — Phil,  Jour.  No.  5S. 

In  this  letter  several  cases  are  described  of  ships  being  struck 
by  lightning,  from  the  various  circumstances  attending  which  the 
following  general  observations  are  deduced — 1st,  That  the  light¬ 
ning  always  appears  to  embrace  one  of  the  mast  heads  at  first, 
and  proceeds  downwards — 2dly,  That  the  parts  of  masts  which 
are  covered  with  tar  and  blacking,  are  not  so  liable  to  be  rent  by 
the  lightning  as  the  parts  where  they  are  clean  scraped,  or  scraped 
and  covered  with  talloW' — 3dly,  That  the  yards  are  seldom  or 
never  damaged  by  lightning ;  although  the  masts  to  which  they 
are  fixed  may  be  rent  into  pieces  by  it.  But  Mr.  Horsburgb  does 
not  determine  whether  this  may  be  owing  to  the  horizontal  posi¬ 
tion  of  the  yards  across  the  masts,  or  their  being  covered  with 
blacking,  or  a  coat  of  black  paint. 

Mr.  Nicholson  thinks  that  the  circumstance  of  the  yards  of 
ships  being  seldom  or  never  injured  by  lightning  arises  not  from 
their  horizontal  position,  but  from  their  lying  out  of  the  circuit 
or  immediate  path  of  the  lightning  from  the  clouds  to  the 
earth. 

Mr.  Horsburgh  gives  an  important  caution  in  his  postscript, 
where  he  remarks  that  ships  navigating  in  seas  or  places  where 
lightning  is  frequent,  should  be  careful  to  place  no  cargo  of  an  in¬ 
flammable  nature  near  the  masts :  for  the  electric  matter  is  fre¬ 
quently  conducted  by  them  into  the  hojd,  as  happened  to  the  King 
George  in  Canton  river  3  and  a  few  years  ago  to  the  Queen  Char¬ 
lotte,  which  with  ali  her  crew  were  blown  to  atoms,  at  Diamond 
Harbour  in  the  river  Hooghley,  during  a  night  when  much  thun¬ 
der  and  lightning  prevailed. 
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On  Thunder  Storms.  By  Mr.  Sam.  Berey. — Phil.  Jour , 

No.  59. 

This  writer,  after  duly  appreciating  the  discovery  of  Dr.  Frank¬ 
lin,  that  lightning  and  the  electrical  fluid  are  precisely  the  same, 
gives  it  as  his  own  opinion  that  the  discharge  of  an  electrified 
cloud  is  not  the  sole  cause  of  thunder,  conceiving  it  almost  im¬ 
possible  that  so  large  a  quantity  of  the  electrical  fluid  could  be  ac-> 
cumulated,  particularly  after  the  first  discharge,  when  /the  equili¬ 
brium  is  restored,  and  the  clouds,  being  full  of  wet  vapour,  are 
consequently  become  good  conductors.  He  thinks  it  more  pro.~ 
bable  that  thunder  is  caused  by  the  explosion  of  hydrogenous  and 
oxigenous  gas  fired  by  the  electrical  fluid.  It  is  well  known  that 
both  these  gases  are  constantly  produced  on  the  surface  of  the 
earth  5  that  stagnated  ponds,  swamps,  &c.  emit  carbonated  hydro¬ 
gen  gas  3  and  that  plants  are  continually  decomposing  the  air  of 
the  atmosphere,  by  imbibing  the  nitrogen,  and  emitting  the  oxi¬ 
genous  gas.  This  decomposition  and  the  formation  of  these  gases, 
go  on  more  rapidly  in  warm  than  in  cold  weather. 

If  thunder  were  caused  merely  by  the  discharge  of  an  electri¬ 
fied  cloud,  and  not  by  the  gases  exploding,  the  heaviest  clap 
would  always  attend  the  largest  and  most  vivid  flash  of  lightning, 
which  is  not  constantly  the  case. 

When  the  lightning  takes  an  horizontal  direction,  there  ijf 
frequently  either  no  thunder,  or  a  very  small  clap  3  but  when  if 
takes  a  perpendicular  direction,  the  thunder  is  the  heaviest. 
This  is  probably  owing  to  the  gases,  which  are  formed  during  the 
storm,  being  collected  above  in  considerable  quantities.  When. 
Mr.  Berey  speaks  of  the  lightning  taking  these  different  direc¬ 
tions,  he  does  not  mean  the  electrical  fluid,  which  appears  blue, 
and  frequently  in  a  zig-zag  form,  but  that  reddish  light  which  sur¬ 
rounds  it,  and  which  has  the  appearance  of  a  shadow,  and  may 
be  frequently  observed  to  extend  to  a  great  distance  from  the 
blue  light,  and  which  Mr.  Berey  conceives  to  be  the  gases  in  the 
act  of  exploding. 

In  hot  weather,  when  it  is  rather  windy,  lightning  is  frequently 
observed  unaccompanied  by  thunder  3  in  this  case  it  appears  that 
the  wind  has  either  blown  the  mixed  gases  abroad,  or  prevented 
their  union.  And  thus  all  the  other  phenomena  attending  a 
thunder-storm  may  be  easily  accounted  for  upon  the  same 
theory. 

Observations .- — -This  hypothesis  suggests  a  very  wide  field  of  in¬ 
quiry  and  discussion,  into  which  we  regret  that  the  limits  we  are 
obliged  to  assign  ourselves  will  not  permit  us  to  enter..  Those 
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who  wish  to  make  such  inquiries  and  experiments  as  may  enable 
them  to  decide  the  question,  will  do  well  to  recollect  it  as  an  es¬ 
tablished  fact,  that  the  simple  solution  of  water  in  air  produces 
electricity,  and  that  this  is  the  chief  operation  in  nature  connect¬ 
ed  with  the  state  of  the  atmosphere  5  it  being  thus  that  the  wa¬ 
tery  vapours  from  all  bodies,  .and  particularly  the  copious  exsuda- 
tion  of  plants,  disappear  in. our  atmosphere.  The  opposite  state 
of  electricity  will,  doubtless,  be  produced  by  the  precipitation  of 
this  vapour  :  and  it  is  a  fact  established  beyond  all  controversy, 
that  the  mere  expansion  and  condensation  of  the  air  destroys  the 
equilibrium  of  electricity.  The  joint  effects  of  these,  and  other 
powerful  causes,  dependent  upon  chemical  operations,  have  not  yet 
been  sufficiently  explored. 


Account  of  an  Appearance  of  Brighton  Cliff,  seen  in  the  Air  by 
Reflection .  By  Dr.  A.  P.  Buchan. — Phil.  Jour.  No.  53. 


As  Dr.  Buchan  was  walking  on  the  cliff  about  a  mile  to  the 
eastward  of  Brighthelmstoue,  on  the  morning  of  the  28th  Novem¬ 
ber  1804,  wdiile  watching  the  rising  of  the  sun,  he  turned  his 
eyes  directly  towards  the  sea  just  as  the  solar  disk  emerged  from 
the  surface  of  th/e  water,  and  saw  the  face  of  the  cliff  on  which  he 
was  standing,  represented  precisely  opposite  to  him  at  some  dis¬ 
tance  on  the  ocean.  The  Doctor  called  the  attention  of  his  com¬ 
panion  to  this  appearance,  and  they  soon  discerned  their  own 
figures  standing  on  the  summit  of  the  apparent  opposite  cliff,  as 
well  as  the  representation  of  a  windmill  near  at  hand.  The  re¬ 
flected  images  were  most  distinct  precisely  opposite  to  where  they 
stood,  and  the  false  cliff  seemed  to  fade  away,  and  to  draw  near 
to  the  real  one,  in  proportion  as  it  receded  towards  the  west. 

This  phenomenon  lasted  about  ten  minutes,  or  till  the  sun  had 
risen  nearly  his  own  diameter  above  the  surface  ot  the  ocean. 
The  whole  seemed  to  be  elevated  into  the  air,  and  successively 
disappeared,  giving  an  impression  very  similar  to  that  which  is 
produced  by  the  drawing  up  of  a  drop-scene  in  the  theatre.  The 
surface  of  the  sea  was,  at  the  time,  covered  with  a  dense  fog,  of 
many  yards  in  height,  and  which  gradually  receded  before  the  rays 
of  the  sun. 

This  fact,  Mr.  Nicholson  remarks,  is  of  great  value,  as  a 
proof  that  the  effects  described  under  the  denomination  of  Fata 
Morgana,  are  not  produced  merely  by  light  transmitted  through 
the  air,  or  reflected  at  small  angles  5  but  also  by  direct  opposite 
reflection  from  some  medium  suspended  in  the  air. 

Observations . — Those  who  are  not  acquainted  Avith  the  cu¬ 
rious  phenomena  of  the  Fata  Morgana,  may  consult  the  finst  vo- 
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lume  Of  the  quarto  series  of  Nicholson's  Journal,  or  the  optics  in 
Cavallos  Natural  Philosophy.  No  satisfactory  theory  of  these 
appearances  has  yet  been  advanced,  and  we  shall  not  attempt  to 
speculate  upon  them  here.  The  fact,  however,  may  furnish  us 
with  a  more  plausible  reason  for  the  non-appearance  of  many 
such  islands  as  have  formerly  been  discovered  by  navigators,  but 
not  landed  upon.  That  which  was  thought  to  have  been  an  island 
may  have  been  merely  an  optical  illusion,  something  similar  either 
to  the  Fata  Morgana,  or  to  the  appearance  observed  by  Dr.  Buchan  j 
and  in  this  case,  its  not  being  found  by  future  navigators  may  arise 
from  their  not  being  placed  in  exactly  the  same  circumstances  with 
regaid  to  1  effected,  refracted,  or  transmitted  light,  as  the  preceding 
voyagers.  This,  at  all  events,  is  less  revolting  to  the  mind  than  the 
supposition  that  such  islands  are  blotted  from  the  face  of  creation  by 
being  sunk  in  the  ocean. 


Account  of  the  late  Eruption  of  Mount  Vesuvius. 

An  account  of  the  eruption  of  Vesuvius,  in  the  beginning  of 
June  last,  has  been  copied  into  some  of  our  journals  from  the 
Moniteur  of  June  22:  as  we  are  not  in. the  habit  of  placing  full 
reliance  upon  anonymous  newspaper  statements,  we  should 
have  passed  this  over  unnoticed,  had  it  not  contained  a  de¬ 
scription  of  the  progress  of  the  lava,  which,  although  we 
have  ..received  evidence  of  its  correctness,  from  other  sources, 
is  widely  different  from  the  conception  usually  formed  of  it. 

The  writer  of  the  account  from  which  we  now  extract,  had 
always  imagined  that  the  substance  of  the  lava,  resembling  melted 
glass,  ran  in  the  same  manner,  and  advanced  uniformly  like  a 
river  of  hi  e  3  and  indeed  he  still  thinks  it  probable  that  in  a  great 
number  of  eruptions  it  actually  exhibits  this  appearance.  On  the 
present  occasion,  however,  he  sd'w  nothing  but  an  accumulation 
.of  stones,  some  of  which  were  of  prodigious  magnitude,  heaped 
one  upon  another  to  the  height  of  fifteen  or  twenty  feet,  and 
about  half  a  mile  in  breadth.  This  formidable  mass  advanced 
slowly,  following  a  progression  produced  solely  by  the  falling  of 
the  different  bodies,  between  which  there  was  no  adhesion,  and 
which,  in  obedience  to  the  impulsion  they  had  received  on  .issuing 
from  the  crater,  rolled  from  the  most  elevated  point  and  covered 
the  surface  of  another  stratum.  In  this  manner  the  stones  rolled 
over  one  upon  another,  till  the  front  rank  having  attained  the 
same  height  as  that  which  produced  it,  begun  in  its  turn  to 
pour  down  the  ignited  bodies  that  came  tumbling  upon  it. 

All  this  intestine  motion  was  accompanied  with  a  noise,  re¬ 
sembling  the  decrepitation  of  salts,  but  much  more  loud  and  brisk. 
The  fire  was  fed  by  various  combustible  matters,  as  sulphur, 
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bitumen)  and  metals,  which  might  be  known  by  their  flamed  f 
but  there  was  no  appearance  either  of  complete  fusion  or  of  thd 
commencement  of  it.  The  stones  resisted  the  pressure  of  a  stick 
which  the  observer  several  times  endeavoured,  but  in  vain,  to 
thrust  into  them. 

Meanwhile  the  devastation  occasioned  by  the  progress  of  the 
.lava  presented  a  horrid  spectacle.  The  trees  which  supported  the 
vines  and  the  vines  themselves,  were  burned  by  the  extreme  heat 
of  this  mass  of  matter,  even  before  it  reached  them ;  and  the 
bright  and  clear  light  produced  by  their  combustion,  indicated 
the  exact  contour  of  the  progress  of  the  lava.  The  walls  of  in¬ 
closures  and  of  houses,  calcined  by  the  heat,  crumbled  to  pieces 
before  this  moving  mountain,  or  were  thrown  down  by  the  force 
of  the  impulsion.  Sometimes,  however,  instead  of  overturning 
an  obstacle,  the  lava  turned  aside,  and  left  it  standing  5  a 
variety  of  action  for  which  no  reason  could  be  assigned. 

Observations. — The  circumstances- attending  the  progress  of  the' 
lava  in  the  eruption  of  August  12th,  1S05,  were  nearly  the  same. 
^\.n  eye-witness  of  that  eruption  says,  “  The  lava  does  not  run  in 
liquid  waves  ;  it  resembles  an  immense  quantity  of  coals  on  fire, 
which  an  invincible  strength  had  heaped  up  and  pushed  on  with 
violence.  When  it  met  with  a  wall,'  it  collected  to  the  height  of 
seven  or  ten  feet,  burnt  it  and  overthrew  it  at  once.  I  saw  some  • 
walls  get  red  hot,  like  iron,  -and  melt,  if  I  may  use  the  expres¬ 
sion,  into  the  lava.  In  its  greatest  speed  and  on  a  horizontal  road 
I  reckoned  that  the  torrent  travelled  at  the  rate  of  eighteen  inches 
a  minute 

We  could  wish  that  future  philosophical  observers  would  ascer¬ 
tain  the  velocity  of  the  lava  under  different  circumstances  of 
distance  from  the  crater,  and  of  inclination  from -the  horizontal 
-plane. 


Facts  relative  to  the  Art  of  Shaving. — Phil.  Jour.  No.  58. 


We  give  this  title  in  conformity  to  our  general  maxim  of  no¬ 
ticing  every  article  that  assumes  the  garb  of  originality,  but  it  is  a 
subject  into  which  we  shajl  certainly  not  enter  minutely.  Shav- ; 
ing  is  an  art ,  it  is  true,  and  so  are  wig-making,  wig-block-mak¬ 
ing,  and  cutting  of  corns  j  and  each,  for  aught  we  know,  contri- 
butive  to  the  ease  and  comfort  of  life:  but  we  conceive  they 

are  not  fit  subjects  for  scientific  publications.  The  line  of  exclu¬ 
sion  must  be  drawn  somewhere,  and  we  think  it  must  necessarily 
be  done  in  such  manner  as  will  shut  out  the  directions  of  Pack- 
1 wood  for  shaving  on  the  gallop,  or  the  interesting  dissertations  of 
Mr.  Ross  on  the  genius  and  talents  of  the  first  artists  to  com¬ 
plete  his  exhibition  of  ornamental  hair  in  all  its  luxuriant  varieties, 
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where  the  elegance  of  nature  and  convenience  of  art  are  so  blend-* 
ed,  as  at  once  to  rival  and  ameliorate  each  other.” 

ff  Witness  the  shop,  where  now  the  splendid  show 
“  Of  princes,  heroes,  ladies — all  a  row  5 
e<  Of  wax  or  plaster  figures,  rosy  red, 

*c  Proves  how  a  wig  may  grace  an  empty  head.” 

-  01* \  •  ■  7  ■  j .  i  '  ; ) ,  >  <■* ; ",  '  •  J  •  /  «  -.  -  1  ■  *  < .  - 1  * 

As  to  the  present  paper,  we  can  hardly  help  apprehending  that 
its  principal  object  is  to  advertise  “  the  Egyptian  razor  powder  5” 
a  powder  which  it  is  possible  may  be  “  the  black  powder  obtained 
by  triturating  tin  with  a  little  mercury,”  which  Mr.  Nicholson 
has  heard  <(  praised,”  but  has  not  tried.” 


fhquiry  respecting  the  Cause  why  Men  cdnfiot  swim  without  pre¬ 
vious  Education  as  well  as  Brutes.  From  a  Correspondent ,  It.  B. 
With,  various  Observations  by  the  Editor.'— -Phil.  Jour.  No.  58. 

Letter  from  a  Correspondent ,  affirming  that  Objects  can  he  seen  by 
the  human  Eye  Under  W ater  3  with  additional  Experiments  by 

the  Editor. — Phil.  Jour.  No.  (50. 

These  also  are  articles  on  which  it  would  be  inconsistent  With 
our  plan  to  dwell. — Some  instructions  on  the  art  of  swimming  by 
Mr.  Nicholson,  whose  observations  are  always  sen.sible.and  often 
valuable,  may  just  be  mentioned;  He  gives  an  account  of  a  man 
who  had  not  learned  to  swim,  but  who  in  a  case  of  extreme 
danger  (in  consequence  of  Iris  slipping  from  the  deck  of  the  ship- 
Worcester  into  the  Ganges)  supported  himself  by  acting  conform¬ 
ably  to  instructions  given  him' ;  the  principal  of  which  instruc¬ 
tions  was,  to  keep  his  hands  down  in  the  water.  Men,  Mr.  Ni¬ 
cholson  remarks,  are  drowned  by  raising  their  arms,  the  unbuoyed 
weight  of  which  depresses  the  head.  Other  animals  have  neither 
notion  nor  ability  to  act  similarly,  and  therefore  swim  naturally. 

When  a  man  falls  into  deep  water,  he  will  rise  to  the  surface  by 
floatage,  and  will  continue  there  if  he  do  not  elevate  his  hands. 
If  he  move  his  hands  under  the  water  in  airy  manner  he  pleases, 
his  head  will  rise  so  high  as  to  allow  him  free  liberty  to  breathe. 
And  if  he  move  his  legs  as  in  the  action  of  walking  (or  rather  of 
walking  up  stairs),  his  shoulders  will  rise  above  the  water;  sa 
that  lie"  may  use  less  exertion  with  his  hands,  or  apply  them  td 
.Other  purposes.  These  plain  directions  we  recommend  to  the  re¬ 
collection  of  those  who  have  not  learned  to  swim  in  their  youth  ; 
as  they  may  be  found  highly  advantageous  in  preserving  life. 

NO.  VI,— V Oh,  II.  &  Q. 
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Remarks  on  achromatic  Eye-pieces.  By  David  Brewster,  A.  M- 

"  — Phil.  Jour.  No.  5g. 

This  article  is  in  reply  to  a  writer  under  thejsignature  offjuve- 
nis,  who,  in  No.  5/  ot  the  Journal,  seemed  to  question  the  accu¬ 
racy  of  a  rule  for  achromatic  eye-pieces  given  by  Mr.  Brewster  in 
his  Appendix  to  Ferguson  s  Lectures ,  and  to  imagine  that  no  combi¬ 
nation  of  lenses  whatever  can  form  an  eye-piece  capable  of  re¬ 
moving  the  chromatic  aberration.  Were  this  principle  to  be  ad¬ 
mitted,  the  ingenious  eye-pieces  by  which  Dollond  and  Ramsden 
have  rendeied  their  telescopes  superior  to  those  of  every  other 
si  tist,  would  be  liable  to  the  same  imputation.  M[r.  Brewster  says 
he  could  easily  demonstrate,  were  it  necessary,  that  an  eye-piece 
consisting  of  two  lenses,  whose  focal  lengths,  reckoning  from  .that 
next  the  object,  are  as  the  numbers  3  and  1,  and  whose  distance 
is  equal  to  the  difference  of  their  focal  lengths,  will  almost  wholly 
remove  the  abei  ration  of  colour.  But  he  thinks  it  a  sufficient  vin¬ 
dication  of  his  rule  to  explain  the  reason  why  the  error  arising 
from  the  different  reirangibility  of  the  coloured  rays,  may  be  cor¬ 
rected  by  a  judicious  combination  of  lenses  of  the  same  refractive 
and  dispersive  power.  This  he  does  quite  satisfactorily,  but  after  a 

mannfer  that  cannot  be  rendered  very  obvious  without  the  use  of  a 
diagram. 




Facts  and  Observations  relating  to  the  J Finds,  Waves ,  and  other 
Phenomena  by  which  the  Surface  of  the  Sea  is  affected.  By 
James  Hoksburgh,  Esq. — Phil.  Jour.  No.  6'0. 

The  statements  in  this  paper  are  more  particularly  applicable 
to  the  Indian  and  Chinese  seas,  where  Air.  Horsburgh  made  his 
observations.  °  . 

He  remarks  that  the  smooth  regular  waves  of  a  steady  breeze 
are  augmented  by  the  rise  of  a  low  cloud,  though  the  breeze  is 
diminished.  It  seems  as  if  those  clouds  had  some  affinity  with  the 
surface  of  the  sea.  The  effects  proceeding  from  these  dense 
clouds  during  their  passage  over  the  zenith,  are  the  opposite  to 
those  experienced  from  a* regular  squall:  for  this  generally  first 
makes  its  appearance  by  a  small  arched  cloud,  either  rising  from 
the  horizon,  or  formed  at  a  small  distance  above  it ;  which  rises 
gradually  until  near  the  zenith.  When  the  preceding  clouds  of 
the  arch  approach  the  zenith,  the  strength  of  the  squall  commences, 
and  continues  strong  during  the  passage  of  the  clouds  over  it, 
which  is  the  reverse  of  what  has  been  noticed  as  the  result  pro¬ 
ceeding  from  dense  clouds  generated  at  high  altitudes'.  Currents 
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also,  or  ripplings  on  the  surface  of  the  sea,  seem  to  have  an  affi¬ 
nity  with  the  wind. 

Upon  banks  or  flats  the  wind  is  suddenly  and  considerably  less 
than  on  the  deep  water  :  this  has  been  experienced  repeatedly  ; 
and  Mr.  Horsburgh  has  found  a  ship  hardly  manageable  from  a 
deficiency,  of  wind  on  the  verge  of  a  bank  with  shoal  water 
on  it ;  when  at  a  small  distance  from  it  in  deep  water,  some  of  the 
light  sails  were  obliged  to  be  taken  in,  the  regular  breeze 
over  the  surface  of  the  deep  water  prevailing  so  strong. 

.  Mr.  Horsburgh  then  describes  the  very  strong  ripplings  in  the 
Indian  sea,  which  are  accompanied  with  a  temporary  diminution 
of  wind  ;  and  proceeds  to  the  phenomena  of  currents.  In  the 
ocean  and  also  in  narrow  seas,  currents  frequently  raise  the  sea 
and  agitate  the  surface  greatly. — When  the  wind  and  current  coin¬ 
cide  in  their  direction,  the  sea  generally  is  moderately  smooth ;  but 
it  is  agitated,  and  turbulent  waves  are  produced,  when  the  cur¬ 
rent  runs  in  a  contrary  direction  to  the  wind.  This  is  a  general 
remark  among  nautical  men  which  often  holds  good  j  although  it 
does  not  always  ensue  :  for  turbulent  waves  are  sometimes  the 
effect  of  a  strong  current,  .when  its  direction  and  that  of  the  wind 
agree.  It  is  singular  that  currents  are  very  changeable  in  some 
parts  of  the  ocean  far  distant  from  land  j  particularly  near  the 
equator.  Mr.  Horsburgh  has  several  times  in  low  latitudes  ex¬ 
perienced  the  current  run  upwards  of  60  miles  in  24  hours  to  the 
eastward  or  westward  ;  then  change  suddenly,  and  set  with, 
equal  velocity  in  the  opposite  direction,  during  the  subsequent  24 
hours.  The  rise  and  fall  of  tides  in  most  parts  of  the  globe  ap¬ 
pear  to  be  much  greater  in  high  latitudes  than  within  the  tropics, 
though  currents  seem  to  prevail  more  here  than  in  situations  of 
the  former  kind.  In  the  northern  Atlantic  they  are  seldom  strong, 
but  are  frequently  so  near  the  equator,  between  the  coast  of  Gui¬ 
nea  and  the  American  continent.  About  the  southern  limit  of 
the  Maldiva  Isles,  near  the  equator,  and  to  the  eastward  of  the 
Philippine  Islands,  they  are  frequently  strong  and  changeable.  lit 
latitude  40°  south,  near  the  Cape  of  Good  Hope,  a  strong  current 
commenced  suddenly,  which  produced  a  mountainous  sea,  when 
there  was  very  little  wind  :  it  continued  to  run  strong  for  a  day, 
then  suddenly  abated,  and  set  in  another  direction  with  a  gentle 
velocity  the  high  sea  falling  at  the  time. 

Smooth  and  agitated  portions  of  the  sea  prevail  much  in  sultry 
weather,  when  the  airs  are  faint.  The  perspective  causes  the  dis^ 
tant  sea  to  appear  roughest.  Smooth  veins  on  the  surface  of  the 
sea  prevail  to  the  westward  of  the  Laccadiva  Islands,  between 
these  and  the  island  Socotra,  in  the  months  of  March  and  April, 
and  are  most  perfectly  depicted  during  brisk  winds.  In  these 
months  the  winds  blow  from  the  northward,  in  moderate  and 
strong  breezes,  at  a  few  degrees  distance  from  the  coasts  of  Ca-^ 
nara  and  Cancan ;  and  are  mostly  from  N >,N  AY .  to  N,  by  E, ;  thesfs 

©  a  2 


300  Observations  relating  to  the  Winds,,  Waves,  & fc. 

winds  do  not  blow  uniformly,  although  the  sky- is  generally  clear/ 
but-come  in  gusts  at  short  intervals  ;  particularly  in  the  night,  thfe 
breezes  being  then  stronger  than  in  the  day. 

It  is  very  Common  to  observe  with  these  winds  smooth  veins  on: 
the  surface  of  the  sea,  which  extend  in-  lines  parallel  to  each  other, 
and  to  the  direction  of  the  wind  :  they  are  often  discernible  in  tho 
night  when  the  moon  exhibits  no  light,  being  so  different  in  ccw 
lour  from  the  other  parts,  these  having  a  black  appearance,  occa¬ 
sioned  by  the  fresh  (or  brisk)  breezes  agitating  the  surface. and- 
producing,  a  great  contrast  between  these  agitated  portions,  and 
the  smooth  veins, '  v  .  v  ,  : 

Another  curious  phenomenon  has  frequently  been  observed,  to 
accompany  these  northerly  winds,  which  is,  in  March  or  April 
ships  that  are  bound  to  Bombay  or  Surat,  frequently  have  their 
rigging  covered  with  white  dust,  although  several-  degrees  distant 
from  the  coast  of  Canara  or  Concan.  The  northerly  and  north* 
north-west  winds,  blowing  from  the  coast  of  Persia,  over  an  ex* 
tensive  surface  of  s,ea  (at  least  10  or  12  degrees),  it  is  difficult  tot 
judge  what  can  occasion  the  dust,  if  it  be  not  generated  in.  the  at¬ 
mosphere,  which  is  in  these  months  sometimes  impregnated  with' 
a  dry  haze. 

The  gulf  weed  in  the  Atlantic  Ocean  is  deposited  in  long  paral¬ 
lel  veins  in  the  direction  of  the  wind  :  arid  in  general  it  does 
not  appear  to  be  more  than  from  12  to  20  hours  in  changing  its 
direction. 

Mr.  Horsburgh  agrees  with  Mr.  Nicholson  in  his  opinion 
expressed  in  a  former  number  of  his  Journal,  that  the  squall  is  a 
descending  wind.  A  remarkable  instance  in  proof  of  this  occurred 
in  Malacca  Strait  during  a  calm  day,  when  a  fleet  was  in  company : 
a  breeze  commenced  suddenly  from  a  dense  cloud  ;  its  centre  of 
action  seemed  to  be  in  the  middle  of  the  .fleet,  which  was  much 
scattered.  The  breeze  spread  in  every  direction  from  a  centre, 
and  produced  a  singular  appearance  in  the  fleet,  for  every  ship 
hauled  close  to  the  wind  as  the  breeze  reached  her,  and  when  it 
became  general,  exhibited  to  view  the  different  ships  sailing  com¬ 
pletely  round  a  circle,  although  all  hauled  close  to  the  wind.  . 

In  the  ocean  it  frequently  happens  that  two  swells  run  in  direc¬ 
tions  opposing  each  other;  at  other  times  they  cross  each  other 
obliquely  ;  and  sometimes  three*  swells  running  in  different  direc¬ 
tions,  meet  and  rum  through  each  other ;  and  continue  to  do  so 
for  a  day  or  longer  time,  each  retaining  its  own- direction  and  ap¬ 
parent  regular  velocity.  ' 

In  December  1803,  at.  anchor  on  the  eastern  sea-reef,  at  the  en¬ 
trance  of  Hooghley  river,'  a  gale* of  wind- commenced,  and  blew, 
from*  the  northward,  off  the  land  :  at  the  same  time  a  heavy  squall 
came  rolling  in  .from  the  sea,  directly  in  opposition  to  the  pre¬ 
vailing  wind;  this  caused  an  apprehension  that  the  gale,  would 
change  suddenly,  and  blow  from  seaward,  which  did.  not  happen* 
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On  the  arrival  of  several  ships  soon  after,  the  cause  of  the  heavy' 
swell  rolling  into  the  entrance  of  the  river  was  ascertained  ;  for 
these  ships  experienced  a  strong  gale  from  the  southward,  which 
brought  them  within  about  thirty  leagues  of  the  entrance  of  the 
river.  Ibis  strong  gale  from  the  southward  had  forced  a  heavy 
swell  greatly  beyond  its  limit,  although  this  swell  must  have  met 
with  great  resistance  from  the  strong  northerly  wind  blowing 
against  it. 

Mr.  Horsburgh’s  barometrical  observations  confirm  in  great  mea¬ 
sure  those  of  Mr.  Flinders  (see  Retrospect,  No.  IV.  pa.  13,  See.), 
both  as  to  the  two  elevations*  and  depressions  regularly  every  24 
hours,  and  with  regard  to  the  continuance  of  the  mercury  af 
greater  heights  with  the  wind  from  the  sea,  than  with  land  winds. 

Observations. — This  paper  is  valuable -in  so  far  as  it  relates  to  sub¬ 
jects  on  which  we  require  the  copious  and  extensive  statement  of 
facts  with  a  view  to  infer  the  true  doctrines.  On  the  general  subject 
of  currents  we  know  of  no  satisfactory  theory :  nor  indeed  are  we  ac¬ 
quainted  with  any  hypothesis  which  will  apply  to  the  irregular  winds 
that  are  experienced  on  different  regions  of  the  earth’s  surface.  The 
phenomena  of  trade-winds  have  been  ingeniously  accounted  for  by 
Mr.  Hadley  in  Phil.  Trans,  vol.hp  (vol.S,  New* Abridgment),  and 
b>  Mr.  Dalton  in  his  Second  Essay  :  yet  the  theory  of  l)r.  Halley, 
though  quite  inadequate  and  immechanical,  seems  still  to  be  most 
generally  adopted.  Indeed,  when  we  reflect  attentively  upon' the 
nature  of  winds  in  general,  when,  we  consider  all  the  causes’ which 
disturb  the  equilibrium  of  the  at  mosphere;  the  great  mobility  due 
to  its  fluidity  and  its  elasticity,  the  influence  ofheat  and  cold’upou 
the  latter,  the. immense  quantity  of  vapours  with  which  it  is  char¬ 
ged  and  discharged  alternately,  the  mutual  eifect  of  contiguous  ait* 
and  water  in  motion,  the  varied  attractions  of  the  sun.  and  moon 
upon  the  aerial,  fluid,  and  finally  the  changes  produced  by  the. 
earths  rotation  in  the  velocity  of  the  atmospherical  rnoleculae  at 
different  parallels  of  latitude  ;.  we  shall  no  longer  be  astonished  at 
the  inconstancy  and  variety  which  infringe  upon  the  regularity  of 
sortie,  of  our  winds,  a;id  render  it  so  extremely  difficult  to  reducti 
the -whole. to  laws  wearing  the  semblance  of  certainty. 


Account  of  the  principal  Inventions  by  which  Timekeepers  have 

been  brought  to  thieir  present  Degree  of  Perfection.  Anon. _ ■ 

Phil.  Jour.  No.  53. 

Tim  discoveries  hi  the  art  of  clock-making  since  the  middle 
of  the  seventeenth  century,  ot  any  considerable  importance,  am- 
noticed  in  this  paper;  those. previous  to  this  period  are  passed' 
oyer,  it  is  supposed.,  on  account  of  their  comparative  insuffi¬ 
ciency  as  accurate  measurers  of  time. 
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Clocks,  and  all  other  timekeepers,  consist  of  two  principal 
parts,  the  machinery  which  communicates  and  divides  the  mo¬ 
tion,  and  that  which  regulates  it  to  a  required  degree  of  unifor¬ 
mity  :  the  latter,  being  the  most  important,  has  engrossed  the  at¬ 
tention  of  improvers ,  the  former  has  received  the  soie  improve-- 
ment  of  the  going  fusee,  unless  the  invention  of  the  remontoir 
can  be  classed  under  that  head. 

The  remontoir ,  one  of  the  first  improvements  proposed  since 
the  above  period,  is  a  contrivance  for  winding  up  the  spring,  or 
other  power,  which  gives  motion  to  the  regulator,  at  short  inter¬ 
vals,  to  render  its  operation  more  nearly  uniform.  In  this  case, 
this  spring  impels  the  wheel  directly  in  contact  with  the  regula¬ 
tor  3  and  the  rest  of  the  machinery  of  the  clock  is  merely  em¬ 
ployed  in  producing  the  effect  mentioned.  A  description  of  a 
remontoir  movement  is  to  be  found  in  the  Horologium  of  Huygens, 
p.  I83  and  though  Berthoud  mentions  its  having  been  known  in 
16OO,  it  is  probable  Huygens  conceived  the  idea  of  it  without  any 
previous  hints  from  others.  The  principle  of  this  contrivance  has 
been  adopted  by  Harrison  and  others,  but  has  never  become  gene¬ 
ral.  it  is  supposed  we  possess  more  simple  means  of  attaining 
the  same  advantage. 

The  greatest  improvement  ever  made  in  regulators  of  time  was 
the  invention  of  the  pendulum.  Huygens  is  certainly  the  first 
who  applied  it  efficaciously  to  clocks,  as  explained  most  satisfac¬ 
torily  in  his  Horologium  ;  though  he  was  not  the  first  who  thought 
of  it  as  a  measurer  of  time,  nor  perhaps  the  first  who  thought  of 
applying  it  to  clocks.  But  the  invention  of  the  dead-beat  and 
anchor  escapement,  by  which  the  complete  practical  benefit  of 
the  pendulum  was  obtained,  was  not  the  result  of  the  investiga¬ 
tions  of  Huygens  to  procure  cycloidal  vibrations 5  and  by  permit¬ 
ting  only  narrow  vibrations,  obviate  the  inconveniencies  of  his 
method.  Huygens  also  invented  the  application  of  a  pendulum 
with  a  conical  or  circular  motion,  which  the  author  of  this  paper 
asserts  did  not  answer  his  expectation,  but  he  does  not  mention  his 
authority  for  this  statement,  directly  contrary  tp  Huygens’  positive 
declaration  in  the  Horologium,  p.  15/,  that  he  constructed  them 
successfully.  Plum  tamen  hujus  generis,  non  sine  successu ,  con- 
strnctafuere. 

Huygens  constructed  a  timekeeper  for  findiqg  the  longitude  at 
\iea,  maintained  by  a  spring,  and  regulate^  by  a  pendulum,  fixed 
s o  as  to  be  least  affected  by  the  motions  of  the  slnp.  Time¬ 
keepers  on  this  construction  were  tried  at  sea  with  various  suc¬ 
cess,  which  Huygens  ascribes  to  the  bad  management  of  those 
who  had  the  care  of  them,  and  our  author,  to  the  nature  of  their 
formation. 

The  pendulum  is  certainly  the  best  regulator  for  fixed  time¬ 
keepers  ;  but  for  those  required  to  be  portable,  the  balance  is 
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preferable.  Dr.  Hooke  was  the  first  who  thought  of  attaching  a 
spring  to  the  balance  to  supply  a  power  to  it,  similar  to  that  of 
gravity  on  the  pendulum  3  though  it  is  doubtful  whether  he  used 
a  spiral  spring  for  this  purpose.  The  priority  of  this  application 
of  the  spring  is  disputed  between  him  and  Huygens  ;  but  Dr. 
Hooke  seems,  for  various  reasons,  to  have  the  best  claim  to  it 

The  next  improvement  was  the  art  of  jewelling  the  parts  of 
greatest  friction  in  timekeepers,  in  order  to  reduce  it,  and  pre¬ 
vent  the  alteration  of  figure  on  the  surfaces  from  wear. 

The  art  of  drilling  small  holes  in  rubies,  necessary  for  the  jew¬ 
elling,  was  proposed  in  France  during  the  regency,  by  M.  Fatio, 
a  Genevese,  and  was  since  successfully  used  by  Harrison  and 
others. 

In  the  beginning  of  the  last  century,  Henry  Sully,  an  Eng¬ 
lishman,  was  one  of  the  first  who  carried  the  manufacture  of 
watches  to  its  present  state  of  perfection  :  he  laboured  in  making 
marine  timekeepers,  on  a  plan  somewhat  similar  to  that  of  Huy¬ 
gens,  but  died  before  he  had  fully  proved  them  j  but  the  author 
of  this  paper  thinks  that  they  are  subject  to  all  the  inconveni- 
encies  of  Huygens’  method,  and  can  never  be  useful  for  portable 
timekeepers. 

Sully  published  a  variety  of  ideas  and  inquiries  on  this  subject, 
but  the  only  one  of  them  which  has  been  much  used  is  the  ap¬ 
plication  of  friction  rollers  to  the  pivots  of  timekeepers  5  and  this 
method  has  been  since  frequently  employed  in  France. 

It  is  probable  Harrison  had  made  some  progress  ,  in  the  im¬ 
provement  of  timekeepers  before  Sully’s  death  :  he  was  the  first 
who  succeeded  to  the  extent  required,  for  the  great  reward  offered 
by  Parliament.  Most  parts  of  his  construction  have  been  since 
.superseded  by  other  methods,  but  the  principles  of  them  ar©' 
still  used.  Mr.  Harrison  invented  the  going  fusee,  in  which  con¬ 
trivance  a  force  is  still  supplied  to  act  on  the  regulator,  while  the 
main  spring  is  winding  up,  by  the  intervention  of  a  secondary 
spring  constantly  kept  bent  by  the  former  while  in  action,  and 
set  at  liberty  when  this  is  restrained.  This  invention  is  reckoned 
of  great  utility,  to  preserve  an  uniform  action,  and  is  used  in  all 
good  watches.  It  is  of  peculiar  importance  for  those  timekeepers 
which  have  not  the  power  of  setting  themselves  in  motion,  which 
sort  are  esteemed  the  best. 

Harrison  also  invented  a  compensation  for  the  effects  of  heat 
and  cold,  at.  that  time  perfectly  new :  Graham  proposed  doing 
this  by  quicksilver  in  pendulums  5  but  Harrison  effected  the 
same  purpose  by  two  solid  metals  in  his  gridiron  pendulum,  and 
afterwards  applied  the  same  principle  to  portable  timekeepers,  by 
rivetting  two  thin  pieces  of  brass  and  steel  together,  which,  by 
the  greater  alteration  of  dimensions  of  the  brass  on  change  of 
temperature,  became  convex  on  the  brass  side  in  hot  weather, 
and  on  the  steel  side  in  cold  weather  j  whence,  on  fixing  one 
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end,  the  other  moved  according  to  the  changes  of  heat  and  cold, 
and  was  made  to  contract  or  increase  the  length  of  the  balance¬ 
spring  by  two  pins,  attached  to  the  compensation  piece,  which 
the  spring  touched  alternately  in  its  vibrations.  But  this  method 
is  liable  to  objection,  on  account  of  its  altering  the  length  of  the 
balance-spring,  and  is  besides  very  difficult  to  adjust.  This 
Mr.  Harrison  seemed  sensible  of  by  observing,  that  the  most 
perfect  adjustment  would  be  one  in  the  balance  itself,  if  it  could 
be  effected.  This  desideratum  was  effected  by  Peter  Le  Boy,  at 
Paris,  in  1766 :  he  fixed  two  thermometer  tubes,  one  at  each 
side  of  the  axis  of  the  balance,  which  was  placed  perpendicu¬ 
larly  ;  these  were  bent  into  the  form  of  a  parallelogram,  pro¬ 
jecting  in  the  plane  of  the  radius  5  the  bulbs  were  at  the  top, 
near  the  axis,  and  the  tubes  proceeded  from  them  directly  out¬ 
wards,  then  downwards,  for  a  certain  extent,  and  then  returned 
again  to  the  axis,  along  which  they  ascended,  above  the  level  of 
the  bulbs.  The  lower  part  of  the  tubes  contained  mercury,  the 
bulbs  contained  spirit  of  wine,  and  the  ascending  part  of  the 
tubes  above  the  mercury  were  open  at  their  ends.  By  this  con¬ 
trivance,  on  an  increase  of  heat,  the  mercury  was  forced  nearer 
the  centre  of  motion  by  the  expansion  of  the  spirits,  and  on  an 
excess  of  cold,  the  mercury  moved  towards  the  exterior  branch, 
and  the  weight  towards  the  circumference  became  greater,  by 
which  the  alterations  of  the  balance,  by  the  same  causes,  were 
compensated. 

Le  Roy  also  executed  the  sort  of  compensation  for  the  balance 
desired  by  Harrison,  and  employed  Harrison’s  metallic  thermo¬ 
meter  for  regulating  the  balance-spring  for  this  purpose :  be 
formed  two  semiperipheries,  composed  in  the  same  manner  of 
thin  laminae  of  brass  and  steel,  with  the  brass  outside ;  these 
were  fastened  by  their  middle  parts  to  two  opposite  radii  of  the 
balance,  and  their  extremities  approaching  nearer  the  centre,  in 
Jiot  weather,  and  passing  farther  from  it  in  cold  weather,  formed 
a  counterbalance  to  the  effects  of  change  of  temperature  on  the 
spring,  and  other  parts  of  the  balance.  The  effect  could  be  in* 
creased  or  diminished  at  pleasure,  by  putting  more  or  less  weight 
at  the  extremities  of  the  same  circular  compensation  pieces ; 
where  little  balls  of  metal  were  placed  for  this  purpose.  Le 
Boy  found  this  method  to  succeed  well,  but  preferred  his  mer¬ 
curial  thermometer  to  it  :  our  author,  however,  thinks  the  other 
decidedly  superior  for  portable  timekeepers,  which  opinion  its, 
great  merit,  on  repeated  trials,  justifies. 

In  England  Mr.  Arnold  generally  passes  for  the  author  of  this 
last  metallic  compensation,  as  he  took  a  patent  for  it  in  1782. 
It  would  be  difficult  to  find  an  instance  of  a  second  inventor,  if; 
Mr.  Arnold  can  be  allowed  that  title,  having  obtained  so  much 
credit  as  he  has  done  for  a  contrivance,  the  first  author  of  which' 
can  be  so  clearly  ascertained  :  most  of  the  compensations  applieff 
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at  present  to  the  best  chronometers  are,  as  well  as  that  called 
Arnold’s,  essentially  the  same  as  that  published  so  long  ago  by 
P.  Le  Roy. 

If  a  regulator  vibrating  in  a  free  situation  should  be  even  per¬ 
fectly  isochronal,  this  advantage  would  be  diminished  or  lost, 
when  it  was  connected  with  a  train  of  wheels.  This  considera¬ 
tion  suggested  the  advantage  of  a  regulator  detached  from  the 
train,  except  at  the  short  intervals  necessary  to  give  it  a  new  im¬ 
pulse  :  and  an  ingenious  contrivance  for  this  purpose  was  exe¬ 
cuted  by  P.  Le  Roy  also,  in  1748,  and  a  model  of  it  presented 
to  the  Academy  of  Sciences  at  Paris. 

To  form  this  escapement,  a  curved  pallet  is  affixed  to  the  axis 
under  the  balance;  and  on  the  same  axis,  but  above  the  balance, 
and  beneath  the  spiral  spring,  is  attached  a  semicylindrical  piece, 
rounded  off  at  the  end,  which  acts  on  one  arm  of  a  detent,  in  the 
form  of  a  joiner’s  square,  moveable  on  a  pivot  at  its  angle*  the 
end  of  the  other  arm  of  which,  when  moved  forward  by  the 
action  of  the  semicylinder,  comes  in  contact  with  one  of  the 
teeth  of  the  escape  wheel,  and  stops  its  motion  ;  after  which  the 
balance  moves  forward  free  of  the  train  (the  semicylindrical 
piece  being  so  placed  that  it  no  longer  touches  the  detent,  after 
the  latter  has  locked  the  escape-wheel),  till  it  is  overpowered  by 
the  resistance  of  the  spiral  spring,  which  then,  re-acting  on  it, 
forces  it  back  with  an  accelerated  velocity,  which  near  the  end  of 
its  course  impels  the  pallet  against  another  tooth  of  the  escape- 
wheel,  and  forces  it  back  about  the  breadth  of  half  a  tooth  ; 
this  leaving  the  detent  at  liberty,  it  is  pressed  back  out  of  the 
way  of  the  teeth  of  the  escape-wheel  by  a  straight  spring  acting 
against  one  of  its  arms,  till  it  comes  in  contact  with  a  stop.  The 
escape- wheel  being  now  disengaged,  its  tooth  in  contact  with  the 
pallet  (by  which  it  was  moved  backwards),  re-acts  on  the  pallet, 
and  forces  it  back  again  along  with  the  balance  in  the  first  direc-  ** 
lion  :  this  again  brings  the  semicylindrical  piece  into  contact 
with  the  detent,  and  stops  the  escape-wheel,  as  before  described, 
and  the  vibrations  alternately ‘repeat  the.  above  effects. 

In  1766  Le  Roy  presented  another  detached  escapement  to  the 
Academy,  which  he  considered  superior  to  the  former.  The 
action  of  this  was  contrived  to  take  place  on  the  circumference 
of  the  balance-wheel,  by  which  the  re-action  on  the  pivots. 

Which  took  place  in  the  other  construction,  was  prevented:  it 
occasioned  no  recoil  to  the  escape-wheel,  and  was  besides  formed 
to  act  w'ithcrut  a  spring,  the  use  of  which  latter  Le  Roy  thought 
occasioned  considerable  disadvantage,  because,  if  it  were  too  weak, 
its  action  was  uncertain,  and  if  it  were  strong,  it  caused  a  loss  of 
power. 

The  parts  of  this  detent  were  made  as  light  as  possible,  that 
they  might  cause  the  least  loss  of  motion  to  the  balance,  in  lock¬ 
ing  and  unlocking  it ;  the  escape-wheel  was  made  With  each 
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tooth  forming  a  distinct  radius,  very  light  and  far  asunder,  there 
being  only  six  on  the  whole  wheel.  The  detent  consisted  of 
four  arms,  two  of  which  alternately  locked  the  escape- wheel, 
and  the  two  other,  at  different  sides  of  the  balance,  were  in 
their  turn  acted  on  by  it,  one  at  the  forward  vibration,  and  the 
other  at  the  returning  vibration  ;  which  action  caused  the  disen¬ 
gagement  of  the  arm  that  locked  the  escape,  and  brought  the 
other  arm  into  the  position  for  stopping  the  next  advancing  tooth; 
the  forward  vibration  of  the  balance  brought  the  detent  and 
escape  into  a  position  which  Le  ltoy  called  the  preparation,  be¬ 
cause  it  prepared  them  so  as  to  admit  the  action  of  the  escape  on 
the  balance  in  the  returning  vibration ;  when,  on  its  unlocking 
the  escape,  one  of  the  teeth  acted  on  a  pallet  placed  near  the 
circumference  of  the  balance,  and  impelled  it  forward,  till  the 
other  arm  of  the  detent  came  in  contact  with  the  tooth  next  it. 

To  prevent  the  detent  being  displaced  by  the  effect  of  the  circu¬ 
lar  motion,  a  circular  curb  was  adapted  to  the  circumference  of 
the  balance,  near  each  pin  which  disengaged  the  detent,  so  that 
the  arms  of  the  detent  could  only  touch  the  corresponding  curbs 
by  the  most  violent  shakes. 

From  those  two  preceding  escapements  of  Le  Roy  are  derived 
all  the  detached  escapements  since  executed,  without  any  mate¬ 
rial  improvement,  unless  the  spring  detent  should  be  reckoned 
one. 

The  author  does  not  think  that  Berthoud  has  with  propriety 
classed  Mudge’s  escapements  among  the  detached,  Mudge  him¬ 
self  having  declared  the  contrary  :  the  mechanism  of  Mudge’s 
contrivance  consists  of  a  kind  of  double  remontoir,  placed  beyond 
the  whole  train,  the  two  springs  of  which,  alternately  wound  up 
and  unlocked,  act  in  constant  succession  on  the  balance. 

The  author  agrees  in  opinion  with  Berthoud,  that  this  con¬ 
struction  is  too  complex,  and  requires  too  nice  an  execution  ever 
to  become  generally  useful. 

Berthoud  had  laid  claim  to  share  the  honour  of  the  invention 
of  the  detached  escapement  with  La  Roy ;  but  the  author  shows 
very  clearly  that  he  had  no  just  pretensions  whatsoever  to  do  so,, 
and  that  Le  Roy’s  title  to  priority  cannot  be  invalidated. 

Of  the  detached  escapements  published  by  Berthoud,  which 
differ  only  in  their  detents,  that  which  has  been  most  generally 
used  differs  only  from  the  first  construction  of  Le  Roy,  in  causing 
no  recoil  to  the  escape-wheel ;  having,  like  it,  a  detent  moving 
on  pivots,  and  pressed  by  a  spring. 

The  construction  which  Berthoud  thinks  simplest  and  safest 
has  an  unlocking  spring,  which  yields  in  one  vibration,  and  re¬ 
leases  the  detent  in  the  next ;  the  other  parts  are  similar  to  th« 
fust  of  Le  Roy. 

-  The  sec©nd  construction  of  Le  Roy  has  not  been  followed  by 
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Bertboud  or  by  succeeding  watch-makers,  for  which  no  reasons 
are  stated  in  this  history  :  in  that  adopted  by  Berthoud,  the  im¬ 
pulse  of  the  escape-wheel  is  communicated  to  the  balance,  not 
on  the  circumference  of  the  balance,  as  in  Le  Roy’s,  but  on  a 
pallet  situated  in  a  circle  much  nearer  the  axis  :  the  detent  also 
acts  by  springs ;  if,  therefore,  Le  Roy’s  second  method  was  an 
improvement,  the  art  has  been  since  retrograde  in  those  two 
steps. 

The  construction  contrived  by  Arnold,  presented  by  his  son  to 
the  Board  of  Longitude,  differs  principally  from  the  French 
escapements,  in  having  the  joint  of  the  detent  formed  by  a 
spring  instead  of  by  pivots,  which  spring  also  supplies  the  place 
of  the  spring  in  the  other  constructions,  that  keeps  the  detent  in 
its  proper  situation.  The  locking  pallet  is  fastened  to  this  spring; 
and  another  spring,  made  very  delicate,  runs  along  the  back  of 
the  former,  and  projects  a  little  beyond  it :  against  this  fine 
spring  the  discharging  pallet,  which  is  placed  near  the  axis  of  the 
balance,  acts  ;  in  one  vibration  this  tine  spring  yields  to  the 
action  of  the  discharging  pallet,  and  lets  it  pass  ;  but  in  the  re¬ 
turning  vibration,  it  is  stopped  from  yielding  by  the  back  of  the 
locking  spring,  and  the  pallet  forces  both  springs  down  together, 
and  thereby  releases  the  tooth  of  the  escape- wheel  from  the 
locking  piece  y  the  escape-wheel  then  communicates  a  fresh  im¬ 
pulse  to  the  balance  by  the  action  of  one  of  its  teeth  on  another 
pallet  fixed  in  the  edge  of  a  circular  piece  attached  to  the  axis 
of  the  balance,  and  concentricai  with  it,  but  which  pallet  is 
farther  from  the  axis  than  the  unlocking  pallet :  when  this  is 
done,  the  unlocking  pallet  has  passed  beyond  the  end  of  the 
springs  has  released  them,  and  the  action  of  the  larger  spring 
forces  the  locking  pallet,  attached  to  it,  upwards,  against  an 
adjusting  screw,  so  as  to  intercept  the  next  tooth  of  the  escape- 
wheel. 

Earnshaw’s  escapement,  presented  also  to  the  Board  of  longi¬ 
tude,  is  precisely  on  the  same  principle  as  the  former  ;  and  only 
differs  from  it  in  the  shape  of  the  teeth  of  the  escape-wheel, 
which  in  Earnshaw’s  press  against  the  pallet  of  the  balance  by  a 
sharp  angle,  but  in  Arnold’s  by  a  cycloidal  surface ;  therefore  in 
Earnshaw’s  the  action  must  be  rougher,  the  friction  more,  and 
the  wear  greater. 

The  author  of  this  paper  has  not  positively  decided  as  to  the 
priority  of  invention  of  those  two  artists  of  the  spring  detent,  but 
seems  inclined  to  give  it  to  Arnold,  to  whom  he  says,  the  priority 
of  its  publication  is  due. 

The  pivots  of  the  old  detent  were  so  fine  as  to  occasion  but 
little  friction  ;  some  therefore  think  the  spring  detent  is  chiefly 
preferable,  on  account  of  its  facility  of  execution  and  cheapness  : 
snd  the  author  thinks  these  advantages  sufficient  to  entitle  it  to  the 
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character  of  an  improvement :  it  certainly  is  also  superior  to  the 
other  in  simplicity  of  mechanism  and  in  durability. 

A  little  after  the  invention  of  the  detached  escapement,  the 
isochronism  of  the  vibrations  of  the  spiral  balance-spring  were,  if 
not  discovered,  at  least  perfected,  and  brought  into  general  notice  : 
the  author  thinks  Hook’s  claim  to  this  discovery  doubtful ;  and 
the  principle  was  so  little  attended  to,  that  Harrison  endeavoured 
to  accomplish  the  same  object  by  the  form  of  the  back  of  the 
pallets,  and  afterwards  by  adding  a  cycloidal  pin  to  regulate  the 
balance. 

Le  Roy  was  the  first  who  distinctly  published  the  discovery  of 
a  general  principle  proper  to  produce  isochronism  by  means  of  the 
spiral  spring,  which  he  did  in  his  Menioire  sur  le  meilleure  Ma ■* 
nier e  de  mesurer  le  Temps  en  Mer,  in  1766.  Berthoud’s  investiga¬ 
tions  of  this  subject  have  been  of  great  use,  though  he  certainly 
has  no  just  claim  to  dispute  the  invention  with  Le  Roy  5  he 
however  discovered  the  law  which  determined  the  isochronism  of 
a  spiral  spring,  that  to  possess  this  quality  the  spring  must  have  an 
ascending  force  in  arithmetical  progression ;  and  that  this  pro^ 
perty  may  be  effected  not  only  by  the  length  of  the  spring,  but 
by  the  number  of  coils,  and  by  decreasing  its  thickness  from  the 
centre  to  the  extremity. 

The  application  of  the  helical,  or  cylindrical  spring,  to  the 
balance  is  attributed  by  the  author  to  Mr.  Arnold  5  but  though  its 
superiority,  in  producing  isochronism,  over  the  spiral  spring,  is 
very  doubtful,  yet  as  all  manufacturers  agree  that  it  is  more  easily 
managed,  he  thinks  it  should  be  considered  as  a  practical  im¬ 
provement. 

Some  have  supposed  that  springs  gradually  lose  their  strength, 
and  some  remedies  for  this  defect  were  proposed  by  Earnshaw 
that  were  as  doubtful  as  the  fact  itself. 

Among  the  great  advantages  of  the  isochronism  of  the  balance¬ 
spring  is  the  facility  which  it  affords  to  procure  wide  vibrations, 
and  increase  the  power  of  the  regulator  :  another  great  advantage 
of  it  combined  with  the  detached  escapement,  is  the  destruction 
of  those  variations  which  arise  from  the  main  spring,  which  is  so 
effectual,  that  Le  Roy  in  1766  made  watches  which  performed 
with  great  accuracy,  without  the  fusee  and  chain,  and  in  which 
consequently  the  force  of  the  main  spring  acted  immediately  on 
the  train  of  wheels.  The  late  Mr.  Arno^  a^so  tried  the  same 
construction  with  equal  success. 

The  author  concludes  with  stating  his  account  of  the  progress 
of  chronometry  to  be  candid  though  not  minute  :  the  methods 
which  do  not  admit  of  philosophical  description,  or  have  not  been 
established  by  experiment,  he  does  not  consider  within  his  limits, 
^nd  places  in  the  same  class  mere  improvements  in  workman¬ 
ship}  though  he  thinks  the  leading  principles,  by  which  the 
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longitude  is  found  at  sea  by  mechanical  means,  have  derived  a 
very  considerable  part  of  their  perfection  from  the  excellency  of 
the  workmanship  of  chronometers. 

Observations.-*— 1  he  preceding  paper  will  be  read  with  interest 
by  those  who  are  any  way  concerned  in  the  manufacture  or  per¬ 
formance  of  chronometers,  as  it  presents  at  once  a  clear  and  com¬ 
prehensive  review  of  all  that  is  generally  known  concerning  the 
invention,  application,  properties,  and  improvements  of  them. 

Some  have  attempted  to  make  the  wide  and  narrow  vibrations 
of  the  pendulum  or  balance-spring  isochronous,  by  tapering  it  at 
its  outer  end;  others  have  tapered  its  inner  end ;  and  both  methods 
have  succeeded  to  a  certain  extent:  others  have  succeeded  equally 
well  by  increasing  the  length  of  the  spring,  and  having  found  a 
length  that  was  isochronous,  have  observed  that  to  further  extend 
or  to  diminish  its  length  would  destroy  that  property}  but  this  is 
not  strictly  true  in  all  circumstances,  because  we  know,  upon  au¬ 
thority  on  which  we  place  much  reliance,  that  you  may  shorten  or 
lengthen  a  spring  without  at  all  disturbing  its  isochronism,  by 
only  restoring  the  number  of  coils )  and  if  an  uniform  spring  be 
coiled  into  from  eight  to  eight  and  one  quarter  coils,  whatever 
may  be  the  length,  it  will  be  isochronal.  By  this  means  we  have 
been  credibly  informed  that  eight-day  watches  constructed  with¬ 
out  fusees  have  performed  well,  notwithstanding  the  maintaining 
power  was  continually  diminishing  from  the  time  of  winding  up  ; 
and  a  movement,  where  the  maintaining  power  was  varied 
from  40  to  140  ounces,  kept  the  same  rate  for  several  weeks. 
This  circumstance  we  believe  has  never  been  before  noticed ; 
and  we  are  authorized  to  say  that  the  particulars  of  the  experi¬ 
ments  on  which  the  above  fact  is  established  will  shortly  be  made 
public  by  the  discoverer  in  an  early  number  of  the  Repertory  of 
Arts,  See. 

We  should  also  notice  that  by  the  preceding  paper  it  appears 
that  the  construction  of  Le  Roy’s,  in  which  the  chain  and  fusee 
were  laid  aside,  affords  a  facility  of  obtaining  the  advantage 
gained  by  the  going  fusee  in  a  very  simple  manner  3  for  if  the 
winding-up  was  performed  by  turning  round  the  axis  in  the 
centre  of  the  main  spring,  instead  of  by  giving  motion  to  the 
box  in  which  it  is  contained,  it  is  evident  that  the  action  of  the 
main  spring  would  not  be  at  all  interrupted  during  the  operation ; 
and  it  is  obvious  that  the  arrangement  of  parts  necessary  for  this 
purpose  could  be  very  easily  effected. 
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In  timekeepers  of  the  usual  construction,  the  balance  moves 
on  a  centre  placed  beyond  the  limits  of  the  escape-wheel :  hence 
the  pallet  ot  one  and  a  tooth  of  the  other  coming  into  contact, 
have  a  friction  in  a  direction  towards  their  centres,  till  they  come 
into  a  straight  line  with  them,  and,  on  leaving  this  position, 
have  a  friction  in  the  opposite  direction,  till  they  cease  to 
touch  5  Mr.  Watkins’s  contrivance  is  intended  to  diminish  the  fric¬ 
tion  caused  in  this  manner >  it  appeared  evident  to  him,  that  if  the 
escape  and  balance  wheels  could  be  made  concentrical,  the  above 
friction  would  be  entirely  avoided  5  but  as  he  found  it  impossible- 
to  do  this  completely  without  introducing  other  pieces,  which 
would  counteract  the  good  effect  of  the  arrangement,  he  suppo¬ 
sed  that  by  a  judicious  approximation  to  this  position,  much  ad¬ 
vantage  might  be  gained. 

In  this  construction,  accordingly,  thecentre  of  the  balance-wheel 
lies  in  or  over  the  escape-wheel,  so  that  the  part  of  the  balance 
which  comes  in  contact  with  the  escape-wheel  moves  in  a  circle 
internal  to  the  circumference  of  the  latter,  whereby  the  friction 
is  proportionally  diminished.  In  the  escapements  which  Mr.  Wat¬ 
kins-  has  hitherto  made,  the  centre  of  the  balance  lies  half  way 
between  the  centre  and  the  circumference  of  the  escape-wheel, 
winch  latter  has  its  teeth  perpendicular  to  its  plane,  to  receive' the 
pallet  of  the  balance  which  moves  above  that  plane. 

The  detent  of  Mr.  Watkins  s  balance  is  the  spring  detent  invent¬ 
ed  by  Mr.  Arnold  (described  in  the* foregoing,  paper),  with  some 
small  alteration  of  the  position  of  the  discharging  spring,  to  tit 
it  for  the  new  arrangement  of  the  other  parts  :  this  spring  forms 
an  angle  with  the  locking  spring,  proportional  to  the  distance  of 
the  discharging  pallet  from  the  outer  edge  of  the  escape-wheel  3 
and  a  perpendicular  aim  runs  from  the  head  of  the  locking  spring 
across  this  space,  against  the  top  ot  which  the  discharging  sprino* 
presses,  when  impelled  in  that  direction  by  the  discharging  pallef. 
An  adjusting  screw,  to  regulate  the  locking  of  the°  escape,  is 
placed  in  the  usual  position,  and  the  other  parts  do  not  materially 
differ  from  those  of  other  constructions. 

The  Society  of  Arts  voted  thirty  guineas  to  Mr,  Watkins  for 
this  improvement. 


Observations. — The  only  advantage  pretended  to  here  is  to  les¬ 
sen  the  friction  between  the  wheel  and  the  pallet  during  their 
time  of  action.  If  this  end  be  answered  at  ail,  it  can  only  be  in  a 
very  small  degree  for  the  friction  is  but  little  either  in  Mr.  Arnold 
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or  Mr.  Earnshaw’s  escapements  5  and  as  tlie  latter  in  particular 
uses  much  larger  pallets  (in  proportion  to  the  wheel)  than  can 
possibly  be  applied  in  Mr.  W.’s  method,  any  advantage  is  left 
doubtful;  while  the  inconvenience  in  the  construction,  the  dispro- 
portional  size  and  increased  weight  of  the  wheel,  are  very  serious 
objections  ;  and  tor  this  plain  reason,  a  wheel  may  be  so  far 
increased  in  diameter  or  in  weight,  or  in  both  together,  as  to  pre¬ 
vent  its  acquiring  a  velocity  equal  to  that  of  the  pallet  at  the  time 
the  wheel  ought  to  act  upon  it :  in  that  case  the  wheel  would  indeed 
follow  the  pallet,  but  could  not  act  upon  it  5  and  although  the  weight 
and  size  may  seldom  or  never  be  carried  to  this  extreme,  yet  we 
soon  arrive  at  a  point  where  the  impulse  will  be  very  much  dimi¬ 
nished,  more  particularly  in  high  trains,  which  are  mostly  made  use 
of  in  chronometers,  for  reasons  too  obvious  to  need  our  insisting 
upon  them  here. 


Description  of  Mr.  HardyV  Compensation  Balance  for  Time¬ 
keepers. — Trans.  Soc.  of  Arts ,  Vol.  xxiii. 


Mr.  Hardy’s  compensation  is  effected  by  the  direct  expansion 
of  the  metals  of  which  it  is  composed.  In  that  in  most  general 
use  (which  was  first  executed  by  the  celebrated  P.  Le  Roy,  on 
the  principle  of  Harrison’s  expansion  curb),  two  laminae  of  brass 
and  steel,  soldered  together,  form  the  circumference  of  a  circular 
balance  ;  which  being  divided  in  two  or  more  places,  leave  the 
extremities  moveable  by  the  alteration  of  temperature :  near  these 
extremities  sliding  weights  are  placed  to  regulate  the  effects  of 
the  balance.  Mr.  Hardy’s  balance  differs  from  this  in  shape  as 
well  as  in  its  properties.  Instead  of  the  circular  piece  usual,  a  fiat 
steel  bar  is  attached  to  the  axis  by  its  centre  ;  near  its  extremities 
it  is  cut  thin  enough  to  act  as  a  spring;  and  just  beyond  these 
springs,  small  stems  cross  it  at  right  angles  in.  the  plane  of  the 
axis,  which  stems  are  also  made  of  the  same  piece  as  the  bar 
The  part  of  the  stem  below  the  bar  projects  but  little,  but  the  part 
above  projects  nearly  equal  to  half  the  length  of  the  balance-bar; 
by  which  means  the  stems  form  a  sort  of  levers  moveable  on  the 
springs  as  on  a  centre,  having  a  short  arm  below,  and  a  longer 
arm  above  the  bar.  Beneath  the  balance- bar  are  placed  two 
small  brass  rods  :  one  of  these  rods  is  secured  at  one  end  by  a 
stud,  formed  out  of  the  substance  of  the  balance-bar,  while 'its 
other  end  acts  on  the  short  lever  of  one  of  the  stems  :  the  other 
metallic  rod,  secured  in  the  same  manner  at  its  opposite  end,  acts 
against  the  other  stem.  O11  the  longer  arm  of  each  of  these 
stems  a  small  globe  of  brass  is  made  to  slide  or  screw,  so  as  to  be 
raised  or  lowered  as  required.  A  screw  also  passes  through 
each  stem  in  the  direction  of  the  balance-bar,  to  regulate  to  mean 
fcimtKby  its  weight, 
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The  length  of  ‘the  steel  balance-bar  is* — 1.600,  its  breadth 
0.232,  and  its  thickness  0.032.  The  length  of  each  of  the 
brass  compensation-rods  is  1.470,  its  breadth  0.0/8,  and  its 
thickness  0.032.  The  length  of  each  of  the  two  springs  formed  out 
of  the  steel  bar  is  0.030 j  the  length  of  the  perpendicular  stems,  as 
represented  in  the  plate,  about  0.8 3  and  the  diameter  of  each  of 
the  small  brass  globes  about  a  quarter  of  an  inch. 

When  the  whole  balance  is  heated,  the  superior  expansion  of 
the  brass  rods  will,  by  pressing  against  the  short  arms  \of  the 
stems,  cause  the  longer  arms  along  with  the  globes  to  incline  to¬ 
wards  the  centre,  and  thereby  throw  the  weight  inwards,  in  the 
same  proportion,  'wherein  the  long  arm  exceeds  the  short  arm  of 
each  stem  in  length  :  thus,  if  the  short  arm  be  to  the  long  arm 
as  1  to  20,  then  it  is  evident  the  motion  of  the  globe  inwards 
will  be  twenty  times  the  excess  of  the  expansion  of  the  brass  rods 
above  that  of  the  steel  bar. 

To  increase  the  effect  of  the  compensating  bars,  the  globes 
should  be  moved  higher  up  on  the  stems,  and  fo  diminish  it  the 
reverse  should  be  performed. 

The  chief  advantages  of  Mr.  Hardy’s  invention,  as  stated  by 
Mr.  W.  Nicholson,  in  a  letter  to  the  Society  of  Arts,  are — 

1st,  The  steady  effect  produced  confines  the  flexure  of  the  steel 
bar  to  a  small  part  near  its  extremities. 

2dly,  The  facility  of  the  construction. 

3dly,  As  the  contrivance  has  neither  joints  nor  working  sur¬ 
faces,  it  will  regularly  obey  the  changes  of  temperature,  and  not 
act  by  jerks  or  starts. 

4thly,  It  is  free  from  the  defects  of  the  common  compensation, 
whose  action  tends  to  destroy  the  form  of  its  parts,  by  the 
stronger  piece  of  it  extending  or  contracting  the  weaker  beyond 
its  natural  power  of  recovery  3  hence  it  will  be  more  durable 
and  more  uniform  in  its  effects. 

5lhly,  The  adjustment  for  temperature  being  made  in  lines 
nearly  parallel  to  the  axis  or  verge,  will  have  no  practical  effect, 
in  deranging  the  adjustment  for  position. 

A  premium  of  thirty  guineas  was  given  Mr.  Hardy  by  the 
Society  of  Arts,  &c.  for  this  invention. 

Observations. — Notwithstanding  Mr.  Hardy’s  well-known  abi¬ 
lities  and  the  high  testimonies  of  approbation  he  has  obtained, 
we  still  entertain  doubts  whether  a  balance  so  constructed  is  in 
any  respect  better  than  others,  as  they  are  now  commonly  made, 
while  we  fear  that  in  one  particular  it  will  prove  wrorse  :  we 
apprehend  it  is  not  within  the  limits  of  human  industry  to  manufac¬ 
ture  pieces  of  such  small  dimensions  with  that  degree  of  accu¬ 
racy  necessary  to  cause  the  balls  to  move  in  the  planes  described 
in  his  paper,  even  as  to  sense,  much  less  mathematically  and  phy¬ 
sically  3  we  think  the  brass  bars  should  have  acted  merely  by 
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Expansion,  and,  should  not  have  admitted  of  any  flexure  whatever 
(as  Mr.  Nicholson  in  his  observations  in  commendation  of  this 
invention  says),  we  are  apprehensive  that  on  that  as  well  as  on 
other  accounts,  the  centrifugal  force  will  have  as  great  and  as  bad 
an  effect  on  a  balance  of  this  construction  as  on  any  other. 

Another  defect  apparent  in  this  balance  is,  that  it  will  be  liable 
to  some  alteration  when  its  axis  and  stems  are  held  in  an  hori¬ 
zontal  plane  5  for  then  the  brass  weights  at  the  end  of  the  stems 
pressing  downwards,  will  (from  the  springs  at  the  ends  of  the  bar 
yielding  to  the  twisting  motion  this  will  cause  in  them)  fall  some¬ 
what  below  the  true  plane  of  the  axis  -}  the  same  effect  will  also 
take  place  in  some  degree  when  the  axis  is  vertical,  from  thfe 
momentum  of  the  balls,  at  the  end  of  each  vibration,  causing 
them  to  pass  onward,  after  the  motion  of  the  steel  balance-bar 
has  been  stopped  by  the  resistance  of  the  spiral  spring,  which 
motion  the  same  yielding  of  the  springs  of  the  bar  will  permit. 

We  conceive  it  is  no  small  objection  to  expansion  balances  of 
every  construction  that  they  have  irregularly  projecting  parts,  such 
as  weights,  screws,  arms,  &:c.  on  account  of  the  resistance  of  the 
air,  which,  though  its  thermometrical  effects  may  be  compen¬ 
sated,,  yet  there  is  no  provision  against  the  barometrical  effects  : 
in  this  respect  Mr.  Hardy’s  construction  is  the  worst.  We  also 
thinly  that  steel  should  not  be  used  at  all  in  the  construction  of 
balances,  for  it  has  been  known  to  acquire  so  strong  a  polarity  as 
to  make  twelve  minutes  per  day  difference  in  the  rate  of  a  watch 
by  only  changing  the  position  of  it  from  one,  where  the  north 
pole  of  the  balance  (when  at  rest)  was  directed  towards  the  mag¬ 
netic  north,  or  vice  versa.  For  a  fuller  account  of  this  interesting 
fact  wd  refer  to  the  first  volume  of  the  Philosophical  Magazine. 

We  have  only  one  observation  more  to  make— -Mr.  Harrison, 
in  his  first  attempts  (which  were  unsuccessful),  employed  bars 
with  balls  on  their  ends  for  his  balances,  but  in  his  later  and  more 
successful  attempts  he  used  common  balances.  The  author  of 
these  remarks  has  seen  Mr.  Harrison’s  first  timepieces  repeatedly 
at  the  Royal  Observatory,  Greenwich,  where  probably  they  may 
still  remain.  This  clears  up  the  point  left  undecided  by  the  au¬ 
thor  of  the  preceding  historical  account  of  chronometers,  page 
301,  &c. 
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Method  proposed  I'y  Mr.  Hardy  for  rendering  the  Vibrations  of  the 

Balance  of  a  Timekeeper  equal  — Phil.  Jour.  No.  5Q. 

*  % 

In  the  figure  which  accompanies  the  original  paper,  the  balance 
is  represented  with  a  cylindrical  or  screw  spring,  the  vibratious 
of  which  Mr.  Hardy  supposes  may  be  rendered  equal  by  the  addi¬ 
tion  of  another  spring  Somewhat  weaker,  to  which  the  extremity 
.\o,  yr  — t-voL.  it.  ''  s  s 
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of  the  first  spring,  farthest  from  the  balance,  is  attached,  and 
which  passes  nearly  across  the  diameter  of  the  balance,  and  is 
straight  throughout  except  where  it  passes  the  verge,  in  which 
place  it  is  a  little  curved  :  this  secondary  spring  is  a  little  longer 
than  the  diameter  of  the  coils  of  the  first  spring,  and  is  screwed 
to  the  plate  at  the  farthest  extremity  from  the  point  of  juncture 
with  the  first,  beyond  which  point  it  projects  a  little  so  as  to  pass 
on  into  a  groove,  or  fork,  cut  in  a  small  piece  of  brass  projecting 
from  the  plate  ;  at  each  side  of  this  fork  is  fixed  an  adjusting 
screw  pointing  towards  the  head  of  the  spring,  by  which  its 
Space  of  free  motion  can  be  regulated  as  required. 

•  Mr.  Hardy’s  reasoning  on  this  construction  is  as  follows  : 

As  this  secondary  spring  is  weaker  than  the  balance-spring,  it 
will  be  first  brought  into  action  ;  but  on  being  stopped  by  the 
adjusting  screws  its  action  will  cease  and  that  of  the  balance¬ 
spring  commence,  and  consequently  progressively  accelerate  the 
vibrations  of  the  balance.  It  will  therefore  always  oppose  the  ac¬ 
celerating  effects  of  the  wheel  in  the  short  vibrations,  and  so 
cause  the  whole  of  them  to  be  performed  nearly  in  the  same  time. 


Observation. —If  the  assertion  published  first  by  the  celebrated 
Le  Roy,  and  since  assented  to  by  other  eminent  authorities,  be 
true,  that  there  is  in  every  spring  of  a  sufficient  extent  a  cer¬ 
tain  length  where  all  the  vibrations,  great  and  small,  are  isochro¬ 
nous  3”  it  does  not  appear  that  a  secondary  spring  is  of  any  ab¬ 
solute  advantage,  unless  it  were  either  impossible  or  extremely 
difficult  to  ascertain  that  precise  length  of  the  spring  mentioned 
by  Le  Roy.  Rut  it  will  be  unnecessary  to  dwell  longer  upon' this 
point  after  what  has  been  said  at  page  3QQ. 


Account  of  Mr.  Ward 's  improved  striking'  Part  of  a  Clock. ^ 

Irons.  Soc.  Arts-,  Vol  xxiii. 

The  minute  wheel,  hour  wheel,  bridge,  and  snail,  are  the  same 
as  in  a  common  clock.  The  power  to  draw  the  hammer  is  ob¬ 
tained  from  the  acquired  momentum  of  the  pendulum  itself,  and 
the  striking  the  hours  is  effected  as  follows  :  The  hammer  arbour 
is  brought  through  the  dial-plate  of  the  movement,  and  its  pivot 
runs  in  a  small  cock  sufficiently  high  to  admit  the  tail  of  the 
hammer  to  be  put  at  such  convenient  distance  above  the  plate  as 
to  fall  into  the  teeth  of  the  rack  like  the  hook  of  a  common  clock,, 
which  being  necessarily  lifted  up  every  time  the  gathering  pallet 
draws  the  rack  a  tooth  forward,  in  returning  the  hammer  is  made 
to  strike  the  bell  :  in  like  manner  the  pallet  arbour  is  brought 
through  the  same  plate  to  admit  an  arm  of  brass,  which  being 
firmly  fixed  upon  it,  must  vibrate  with  the  pallets  and  pendulum  j 
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at  tli e  other  extremity  ©f  this  arm  is  planted  a  small  stud  to  re¬ 
ceive  the  gathering  pallet,  which  by  means  of  a  snap  spring  can 
be  retained  in  a  situation  either  to  act  upon  the  rack  in  such  a 
manner  as  to  move  it  forward  one  tooth  at  every  other  vibration 
of  the  pendulum  in  the  time  of  striking,  or  when  the  number  of 
hours  are  struck,  so  as  to  miss  the  teeth  of  the  rack,  and  permit 
the  pendulum  to  vibrate  freely  as  in  common  :  a  pin  is  fixed  rn 
the  back  of  the  minute- wheel,  which,  as  it  revolves,  raises  a  lever 
by  which  the  hammer  tail  is  lifted  out  of  the  rack,  which  is  then 
at  liberty  to  fall  :  the  lever  still  bearing  upon  this  pin,  returns 
gradually,  and  prevents  the  hammer  from  striking  the  bell  5  this 
done,  another  pin  in  the  front  side  of  the  same  wheel  lifts  a  flirt, 
and  at  the  proper  time  lets  it  fall  upon  the  gathering  pallet,  which 
puts  it  into  a  situation  to  draw  the  rack,  and  when  the  number  of 
hours  is  struck,  a  pin  in  the  rack  is  brought  forward  so  as  to  press 
against  a  part  of  the  gathering  pallet,  which  forcing  it  into  its  se¬ 
cond  situation,  the  pendulum  continues  to  vibrate  as  before. 


Oh  serrations. — The  simplicity  and  good  disposition  of  the  parts, 
which  are  all  calculated  and  arranged  so  as  to  act  well,  reflects 
no  small  degree  of  credit  to  the  inventor.  The  only  objection 
which  occurs  to  us  (besides  the  one  Mr.  Ward  himself  has  no¬ 
ticed),  is  to  the  weight  necessary  to  give  sufficient  momentum  to 
the  pendulum  to  raise  the  hammer  with  the  requisite  force  to  strike 
a  blow  loud  enough  to  be  well  heal'd  in  the  different  parts  of  a 
house,  and  the  unavoidable  wear  occasioned  by  so  large  a  main¬ 
taining  power.  Mr.  Ward  made  his  experiment  with  a  pendu¬ 
lum  weighing  nearly  nine  pounds,  and  a  weight  of  twenty-four 
pounds ;  this  is  twice  as  much  as  would  keep  a  much  heavier 
pendulum  going  for  a  whole  month,  and  yet  we  think  would  only 
produce  a  feeble  blpw. 


Account  of  the  Invention  of  the  Balance-spring ,  fife,  together  with 
various  other  historical  Details  relative  to  Timepieces.  Bp  Mr. 
Thomas  Reid. — Phil.  Jour.  No.  59- 

Some  of  the  information  contained  in  this  account,  is  a  recital 
of  facts  similar  to  those  stated  in  another  paper  inserted  at  page 
301,  &:c.  of  the  present  number. 

Mr.  Reid  begins  his  letter  with  documents  to  prove  Dr.  Hooke 
the  original  inventor  of  the  pendulum  spring,  and  of  its  properties  ; 
and  that  the  claim  of  Huyghens  to  the  discovery  is  unfounded. 

He  then  mentions  that  Galileo,  before  the  year  1042,  had  given 
an  account  of  the  equality  of  the  wide  and  narrow  vibrations  of 
the  pendulum,  and  recommended  it  to  astronomers  in  preference 

s  s  2 
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to  the  balance  which  they  were  then  attemping  to  use  in  their 
observatories.  i 

Next  follow  some  historical  details  relative  to  Dr.  Hooke,  his 
first  introduction  at  Oxford,  his  great  mechanical  abilities  and  dis¬ 
coveries,  his  systems  for  inventions  called  by  him  algebras,  his 
approximation  to  the  discovery  of  the  properties  of  the  cycloid, 
which  about  eight  years  afterwards  were  so  fully  investigated  by 
Huyghens,  who  about  the  year  1  Go1/  presented  his  first  clock  to 
the  States  of  Holland. 

Hooke  in  1658  is  stated  to  have  discovered  the  isochronism  of 
springs,  to  have  made  watches  on  that  principle,  and  to  have  got 
a  patent  for  the  invention,  in  conjunction  with  Sir  Robert  Mur¬ 
ray  and  Mr.  Boyle,  who  were  to  endeavour  to  procure  an  act  for 
levying  a  groat  per  ton  on  all  ships  sailing  from  England,  in  reward 
for  the  discovery,  in  the  profits  of  which  they  were  to  share  j 
but  which  connexion  was  afterwards  ended  by  a  disagreement  be¬ 
tween  the  parties,  in  which  Dr.  Hooke  appears  to  have  been  used 
unhandsomely.  It  is  evident  that  he  published  his  discoveries  in 
1660,  from  a  registry  of  the  Royal  Society,  which  records  that 
Mr.  Hooke  had  exhibited  his  pocket  watches,  which  were  regu¬ 
lated  by  springs. 

Hooke  is  also  stated  as  the  first  inventor  of  the  revolving  pen¬ 
dulum,  usually  attributed  to  Huyghens ;  one  of  his  contrivance 
was  exhibited  in  Oxford  in  1657,  which  is  said  not  to  have  an¬ 
swered  his  expectations.  It  consisted  of  two  balls  exactly  ba¬ 
lanced  on  either  end  of  a  rod  of  metal,  the  centre  of  which  was 
supported  by  a  pivot  in  the  midst  of  a  revolving  axis,  by  which  means 
it  had  a  free  motion  invthe  plane  of  the  axis  ;  a  spiral  spring  passing 
from  the  centre  of  the  librating  rod  to  the  side  of  the  revolving 
axis,  tended  to  keep  the  rod  in  a  perpendicular  position,  in  oppo¬ 
sition  to  the  centrifugal  force  of  the  balls  (when  the  axis  was 
turned  round),  which  tended  to  render  the  rod  horizontal.  The 
spring  was  tapered,  in  order  to  produce  an  isochronous  circulation, 
and  its  force  was  intended  to  supply  the  action  which  gravity  has 
ill  those  of  the  construction  adopted  by  Bluyghens. 

An  account  next  follows,  of  lectures  given  at  Gresham  college 
by  Dr.  Hooke,  on  the  application  of  springs  to  the  regulation  of 
timekeepers,  extracted  from  a  work  published  by  the  Doctor  in 
1676,  on  Helioscopes  and  some  other  instruments.  In  these  lee<* 
tures  he  explained  above  twenty  several  ways  in  which 
springs  might  be  applied  to  the  above  purpose,  and  how  the  vi¬ 
brations  might  ee  so  regulated  as  to  make  their  durations 
all  equal,  or  the  greater  uuicker  or  slower  than  the  less,  in 
any  proportion  assigned.  All  which  particulars  were  also  exhi¬ 
bited  before  the  Royal  Society. 

In  167s  Dr.  Hooke  published  his  Potenlia  restituta ,  or  Spring  - 
and  about  two  years  before  gave  the  theory  of  this  force-  at  the  end 
of  his  book  on  'Helioscopes,  in  an  anagram,  which  formed  tiro 


..Account  of  the  Invention  of  the  Balance-spring,  &c.  31  f 

words  It  tensio  sic  vis.  Dr.  Hooke  in  the  above  work  described  his 
instrument  for  proving  the  isochronism  of 'the  fat  and  the  cylin¬ 
drical  helix,  which  differed  little  from  an  instrument  afterwards 
invented  by  Berthoud,  which  he  called  the  elastic  balance. 

In  1770  the  author  mentions  that  Le  Hoy  observed  the  proper¬ 
ties  on  which  the  isochronism  of  springs  depended,  which  is  about 
IOO  years  after  Hooke  had  noticed  their  use. 

There  next  follows  a  long  detail  of  the  controversy  between  Le 
Roy  and  Berthoud  respecting  the  priority  of  their  discoveries  re¬ 
lative  to  spiral  springs  and  free  escapements  5  but  the  respective 
merits  of  these  gentlemen  having  been  in  these  points  already 
fully  investigated  in  another  paper  in  this  number,  it  would  he 
needless  to  repeat  the  same  facts  here,  even  if  our  limits  allowed 
us  to  enter  more  at  large  on  the  subject. 

The  author  next  states  his  opinion,  that  not  only  the  idea  of  tire 
thennometricai  compensation  for  balances  was  taken  from  Harri¬ 
son’s  compensation-bars,  by  Le  Roy  (which  the  latter  himself 
admitted),  but  endeavours  to  prove  that  the  invention  of  the 
compensation-balance  is  due  also  to  Harrison,  by  a  quotation  from 
a  letter  of  Mr.  Mudge,  which  mentions  that  Harrison  attempted 
to  make  the  compensation  in  the  balance,  but  not  liking  the  per¬ 
formance  of  his  machinery,  or  not  finding  it  to  answer,  threw'  it 
away. 

Some  remarks  next  succeed  relative  to  Mr.  Arnold,  which  are: 
similar  to  those  in  the  former  paper. 

The  author  states  that  the  reason  tor  Hooke’s  not  having  pub¬ 
lished  an  account  of  his  inventions  and  theory  relative  to  springs* 
(about  which  matters  so  much  has  since  been  written),  was,  that, 
directly  after  the  great  fire  in  London  in  166(5,  he  was  employed 
in  surveying  the  waste  ground  left  by  the  fire,  and  in  arranging 
the  different  claims  to  it,  which  he  probably  found  more  profit¬ 
able  than  the  business  of  his  longitude  watches. 

The  author  mentions  in  a  postscript  to  his  letter,  that  in  a  work 
published  by  Thiout  in  1741,  among  a  large  collection  of  the  va¬ 
rious  escapements  then  known,  there  is  one,  apparently  invented 
by  himself,  which  seems  a  sort  of  free  or  detached  one,  which 
he  thinks  the  same  in  its. principle  as  the  one  invented  by  Le  Roy 
in  1748,^  and  wonders  that  he  and  Berthoud  overlooked  it  in  their 
dispute  for  priority  of  invention. 

This  escapement  consists  of  a  detent  with  two  arms,  the  end  ox 
one  of  which  locks  on  the  teeth  of  the  escape-wheel  5  the  extre¬ 
mity  of  the  other  arm  is  formed  into  a  small  fork,  in  which  a 
piece  projecting  from  the  axis  of  the  balance  works  5  a  pallet  ij 
also  attached  to  the  same  axis  on  which  the  teeth  of  the  escape- 
wheel  operate  to  impel  the  balance  j  the  pallet  is  intended  to 
come  within  the  action  of  the  teeth,  at  the  same  time  that  the 
projecting  piece  pressing  on  the  fork  raises  the  other  arm  and 
disengages  the  detent,  at  which  instant  the  teeth  of  the  escape- 
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wheel  are  to  impel  the  pallet  in  the  opposite  direction,  and  the 
projecting  piece  to  press  the  fork  the  reverse  way  and  lock  the 
detent ;  on  the  returning  vibration  the  same  operation  is  to  bet 
Repeated. 

.  > 

Observation. — Either  the  figure  given  in  the  Philosophical  Jour¬ 
nal  of  this  last  escapement  must  be  erroneous,  or  Mr.  Reid  be  mis¬ 
taken  as  to  the  operation  of  the  contrivance  for  in  an  apparatus 
made  like  the  f  gure,  the  motion  of  the  balance  would  be  entirely 
stopped  by  the  fork  a  little  after  the  detent  had  locked  the  escape. 


On  measuring  a  Ship's  Velocity.  By  Mr.  H.  Hamill ,  jun.—^Phil, 

Jour.  No.  58. 

Mr.  Hamill  proposes  a  variation  in  the  use  of  an  instrument 
for  measuring  a  ship’s  way,  which  he  states,  on  the  authority  of 
Gregory’s  Mechanics,  to  have  been  the  contrivance  of  M.  Pitot. 
The  instrument  consists  of  two  tubes,  one  with  a  trumpet  mouth 
turned  forwards  to  face  the  impulse  of  the  water,  the  other  rising 
vertically  from  the  bottom.  The  difference  of  the  height  of 
water  in  these  two  tubes  it  was  supposed  would  denote  the  velo¬ 
city  of  the  ship. 

Mr.  Hamill  observes  that  the  fluctuation  of  the  sea  would  ren¬ 
der  the  rise  of  the  water  in  the  tubes  undid atory  and  irregular,  and 
to  remedy  this  defect,  proposes  that  the  orifice  of  the  trumpet  tube 
within  the  ship  shall  be  on  a  level  with  the  water,  and  have  a  re¬ 
ceiver  annexed  to  it  to  catch  the  water,  which  will  run  over  from 
it  when  the  ship  is  under  way  5  bv  the  quantity  of  the  water  flow¬ 
ing  into  the  receiver  in  a  given  time,  and  through  a  given  aper¬ 
ture,  Mr.  Hamill  supposes  the  velocity  of  the  vessel  may  be  better 
ascertained  than  by  the  method  of  M.  Pitot. 

Observations . — Mr.  Francis  Hopkinson  of  Philadelphia  as  well 
as  M.  Pitot  claims  the  invention  of  this  contrivance.  In  the  third 
volume  of  the  American  Philosophical  Transactions,  published 
before  the  termination  of  the  past  century,  a  similar  instrument  to 
that  mentioned  above  is  described  by  that  gentleman,  but  without 
a  trumpet  head  or  secondary  tube. 

Captain  Hamilton  (now  Commissioner  of  the  Navy)  also  re¬ 
invented  this  instrument  in  1802  -7  he  has  published  an  account  of 
his  contrivance  in  the  Repertory  of  Arts  for  October  of  that  year, 
differing  from  the  others  merely  in  its  being  placed  near  the  centre 
of  the  ship,  and  which  Pitot  recommended,  and  having  the  ex¬ 
ternal  aperture  in  the  fore  part  of  a  perpendicular  pipe  closed  at 
its  extremity,  and  projecting  about  five  inches  beyond  the  bottom. 

The  height  of  the  water  in  these  tubes  will  depend  on  that  of 
the  external  water,  and  on  the  obliquity  of  the  aperture  to  the 
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impulse  of  (he  water,  as  well  as  on  the  velocity  of  that  impulse. 
Every  wave  that  the  ship  passes  must  therefore  affect  the  eleva¬ 
tion  of  the  water  in  the  tube,  and  this  very  irregularly,  as  it  would 
require  some  time  to  convey  the  effect  through  the  tube. 

In  Captain  Hamilton’s  tube  the  velocity  of  the  impulse  would 
be  in  a  great  measure  lost  against  the  opposite  side  of  the  tube  by 
its  vertical  position.  The  others  (where  this  defect  is  removed  by 
the  gradual  flexure  of  the  pipes  from  a  horizontal  to  a  perpendi¬ 
cular  position),  as  well  as  his,  are  merely  calculated  to  operate 
when  sailing  before  the  wind  $  when  sailing  with  a  side  wind,  the 
impulse  of  the  water  on  the  external  aperture  would  be  oblique  j 
and  tins,  according  to  Venturi’s  accurate  experiments,  would  pro¬ 
duce  variations  so  great,  as  in  some  cases  even  to  cause  the  water  to 
descend  in  the  tubes  when  those  gentlemen  would  expect  it  to  rise. 

The  degree  of  overflow  of  the  water  proposed  by  Mr.  Hamill, 
would  be  subject  to  all  the  inaccuracies  of  its  rise  and  fall  in  the 
other  methods  :  and  as,  for  the  reasons  stated,  we  do  not  hesitate 
to  assert,  that  no  accurate  instrument  for  measuring  a  ship’s  way 
can  be  made  on  these  principles,  so  his  alteration  of  what  is  bad 
essentially  cannot  be  an  improvement. 


Observations  on  Squalls,  and  on  the  Cause  of  a  Swell  of  the  Sea 
preceding  a  Storm.  By  W.  N. — Phil.  Jour.  No.  of 

The  cause  of  squalls  at  sea  is,  according  to  the  opinion  of  thtt 
author,  the  action  of  rain  in  its  descent,  which  operating  on  the 
air  in  a  manner  similar  to  the  expanded  fall  of  water  in  an  hy¬ 
draulic  blowing- engine,  produces  an  aerial  current  at  first  directly 
downwards,  and  then  in  various  directions  according  to  the  an°rle 
in  which  it  is  deflected  by  the  sea. 

The  cloud  which  affords  the  descending  rain  is  generally  moved 
along  by  the  common  wind,  or  lower  current  of  the  atmosphere  j 
and  the  stream  of  descending  water  is  in  all  cases.  affected  with  the 
same  horizontal  motion  ;  hence  the  squall  possesses  both  the  ve¬ 
locity  of  the  falling  water  (which  is  greatest  at  the  place  of  de¬ 
scent,  and  diminishes  in  receding  from  that  place),  and  the  velo¬ 
city  of  the  cloud,  or  blowing  apparatus,  which  is  the  same  as  that 
ot  the  prevailing  wind,  or  horizontal  Current  of  air.  The  first 
of  these  velocities  constitutes  a  storm,  within  its  limited  sphere 
of  activity,  and  the  other  velocity  measures  the  progress  with 
which  the  storm  is  horizontally  conveyed  along.  The  descending 
current  ot  air  will  cause  a  depression  in  the  \vater  beneath  it,  and 
a  proportional  rise  in  a  more  distant  part,  which  will  proceed  on¬ 
wards  in  all  directions  in  a  succession  of  waves,  similar  to  those 
caused  on  a  small  scale  by  throwing  a  stone  into  smooth  water, 
and  thus  constitute  a  swell  of  the  sea  ;  which  moving  onward* 
uniformly  at  a  certain  distance  from  the  place  of  greatest  storm. 
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will  be  alone  modified  by  the  common  wind,  which  it  will  either 
outrun,  follow',  or  cross,  according  to  circumstances,  nothing 
being  more  common  at  sea  than  to  have  the  wind  in  one  direction 
and  the  swell  in  another. 

The  author  supposes  that  all  storms  are  produced  in  the  same 
manner  as  squalls,  by  descending  currents  from  the  upper  part 
of  the  atmosphere,  caused  in  some  instances  by  the  fall  of  great 
masses  of  water,  and  in  others  by  chemical  causes,  concerning 
which  we  scarcely  dare  to  form  a  conjecture. 

The  white  squall,  or  squall  without  rain,  and  the  typhon  of 
the  Chinese  seas,  which  last  continues  for  twelve  or  eighteen 
hours,  comes  on  suddenly,  and  blows  with  extreme  violence  from 
every  point  of  the  compass  in  succession.  The  limited  streams 
of  air  which  have  been  known  to  rush  across  the  face  of  a  coun-' 
try,  marked  by  a  narrow  line  of  devastation,  whirlwinds,  water¬ 
spouts,  explosive  noises,  and  the  great  agitation  of  the  atmosphere 
which  so  often  accompanies  the  fall  of  ignited  stones  from  the 
higher  regions,  all  shew  that  the  air  may  be  put  into  violent  mo¬ 
tion  by  other  causes,  as  well  as  its  change  of  elasticity  from  heat 
and  cold,  and  the  mechanical  action  of  descending  water. 

Whatever  great  and  powerful  agent  may  cause  the  descending 
current  of  air  which  throws  the  sea  into  a  swell,  the  swell  will 
proceed  till  its  velocity  and  motion  is  gradually  lost  in  distant 
waters,  while  the  centre  of  action,  or  the  squall,  may  either  be 
stationary,  or  move  along  with  any  determinate  degree  of  velo- 
city.  From  the  nature  of  the  case  its  motion  will  either  coincide 
with  or  follow  that  of  the  swell  it  causes. 

Whenever  a  heavy  Swell  arrives  upon  any  coast,  it  will,  ac¬ 
cording  to  the  doctrine  here  laid  down,  indicate  that  a  storm  or 
long-continued  squall  has  existed,  and  probably  continues  to  exist, 
towards  that  point  of  the  compass  from  which  the  swell  arrives  : 
if  its  progre^ive  velocity  and  duration  be  sufficient,  the  storm 
will  arrive  at  the  coast  subsequent  to  the  swell,  unless  its  first 
generation  or  commencement  was  near  shore  5  but  it  often  hap¬ 
pens  that  the  atmospheric  cause  of  the  swell  may  have  ceased  long 
before  the  swell  itself  has  subsided. 

These  remarks  of  Mr.  Nicholson  were  occasioned  by  a  letter  to 
him,  inquiring  the  reason  why  a  swell  of  the  sea  often  precedes 
a  storm. 

Observations, — That  all  storms  are  caused  in  the  same  manner 
as  squalls,  as  above  stated,  seems  an  inference  by  much  more 
general  than  facts  as  yet  known  can  warrant. 

The  author  having  conjectured  that  other  causes  may  exist  for 
sudden  storms  besides  those  he  has  recited ;  it  is  presumed  that 
the  mention  of  one  of  this  nature,  the  possibility  of  which  has 
occurred  to  the  compiler  of  this  article,  may  not  be  unacceptable. 

A  sudden  action  of  a  great  body  of  electric  fire,  or  lightning. 
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♦n  a  cloud,  or  collection  of  water  in  a  state  of  vapour,  will,  fri 
many  cases,  decompose  a  large  part  of  the  water  into'  its  consti¬ 
tuent  gases,  which  may,  by  attraction,  adhere  to  the  undissipated 
part  ot  the  cloud,  till  they  exist  in  a  considerably  extensive  vo¬ 
lume  :  another  discharge  of  electric  tire  may  explode  these  gases  j 
tins  will  first  cause  a  great  expansion  of  the  air  from  the  great  ra¬ 
refaction  by  heat  of  the  remaining  water  of  the  cloud,  and  imme¬ 
diately  afterwards  a  rapid  contraction  of  its  volume  will  take  place, 
which  will  approximate  ro  a  vacuum,  into  which  the  surrounding 
air  rushing  from  every  side  will  cause  a  wind  from  below  upwards 
(the  reverse  of  that  constituting  a  squall),  and  other  winds  from 
various  points  of  the  compass,  at  the  surface  of  the  globe,  to  supply 
the  ascending  current.  It  is  possible  also  that  water-spouts  may 
take  place  from  a  similar  cause  5  the  rising  of  the  sea  towards  the 
cloud,  generally  observed  in  this  phenomenon,  seems  to  indicate 
the  point  of  an  ascending  current,  to  which  the  air  rushing  from 
every  side  would  naturally  force  the  water,  and  thereby  cause  an 
accumulation  in  a  particular  spot,.  The  sudden  increase  ot  clouds 
also  in  thunder-storms,  appears  to  prove  the  collection  of  vapours 
brought  by  various  currents  of  air  directed  to  one  point. 


On  the  Properties  of  tempered  Steel.  By  T.  B.  of  Sheffield.— 

Phil,  Jour.  No.  5 /. 

A  plate  of  steel  30  inches  long,  12  broad,  and  4  thick,  was 
hardened  in  a  composition  of  oil  and  tallow,  and  afterwards  tem¬ 
pered  down  to  a  spring  temper;  by  hammering  to  set  it  straight 
it  lost  a  part  of  its  elasticity  ;  and  by  grinding,  as  is  usual  for  saws, 
the  whole  elasticity  was  nearly  lost :  on  heating  till  it  became  blue', 
it  recovered  the  whole  of  its  elasticity ;  which  was  again  some¬ 
what  impaired  by  glazing  the  plate  bright  on  a  glazier  coated  with 
emery,  but  in  a  less  degree  than  when  it  was  ground  :  the 
aame  effect  was  produced  by  rubbing  with  emery  or  sand  paper, 
and  also  by  burnishing ;  but  the  elasticity  was  invariably  reco¬ 
vered  by  blueing,  and  hence  this  is  always  the  last  operation  in 
the  manufacture  of  elastic  steel  plate. 


Description  of  an  expanding  Band-wheel  to  regulate  the  Velocity  of 
Machinery.  Invented  by  Mr.  Andrew  Flint. — Trans.  ' Soc , 
of  Arts ,  Vol,  xxiii. 

To  enable  the  artisan  to  regulate  the  velocity  of  his  machi¬ 
nery  at  pleasure,  the  moving  power  remaining  as  before,  or  to 
retain  the  same  motion  with  an  alteration  in  that  of  the  applied 
force,  is  the  purpose  of  this  invention.  Two  methods  are  pro¬ 
posed  of  accomplishing  this  ;  in  both  the  periphery  pf  the  hand- 
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wheel  ij  divided  into  any  convenient  number  of  parts,  according 
to  the  size  of  the  wheels  (in  the  case  of  Mr.  Flint’s  model,  twelve), 
which  may  be  placed  at  any  given  distance  from  the  centre  of  the 
wheel  (within  the  limits  of  the  machinery),  and  thus,  by  enlarging 
the  circumference  of  one  band-wheel,  while  the  other  is  equally 
diminished,  to  alter  the  relative  velocity  of  both  at  pleasure. 
Those  parts  of  the  periphery  which  Mr.  Flint  terms  V’s,  are  con¬ 
fined  to  move  in  grooves  cut  in  the  large  wheels  called  A  and  B  in 
t  le  direction  of  their  spokes  or  radii  ;  and  are  moved  by  a  spiral 
thread  in  a  small  wheel  called  C  (moving  on  the  same  shaft  as 
the  wheel  A),  which  thread  takes  into  the  teeth  of  the  racks  on 
which  the  V’s  are  fixed.  A  part  of  the  shaft  on  which  the  wheel 
A  is  fixed  is  made  circular  to  allow  the  small  wheel  C  to  turn 
round  independently  of  the  other  5  and  thus  to  extend  and  con¬ 
tract  the  racks  and  V’s  carrying  the  band.  The  wheel  C  is  moved 
round  the  shaft  by  a  pinion,  on  the  axis  of  which  a  winch  is  oc¬ 
casionally  fixed. 

In  the  other  contrivance  for  producing  the  same  effect,  there  is  a 
series  of  an  even  number  of  equal  and  similar  screws,  alternately 
right  and  left  handed,  disposed  at  equal  distances  in  radii  of  the 
wheel,  and  as  they  turn  moving  nuts  upon  them  (to  carry  the 
band)  nearer  to  or  farther  from  the  centre.  Equal  bevel-wheels 
are  fixed  at  the  lower  ends  of  the  screws  near  the  axis  of  the 
wheel,  and  these  bevel-wheels  play  into  one  another  all  round. 
Any  one  of  the  screws  may  be  turned  by  means  of  a  winch  applied 
to  its  projecting  head,  and  then  the  bevel-wheels  will  communicate 
motion  to  the  whole,  and  expand  or  contract  the  ' periphery  of 
the  rigger  as  required. — Fifty  guineas  were  voted  by  the  Society 
to  Mr.  Flint  for  this  invention. 


Observations. — Both  these  contrivances  are  ingenious  and  well 
adapted  to  the  purpose  5  but  we  prefer  that  by  means  of  the  alter¬ 
nate  right  and  left  handed  screws,  as  easiest  to  keep  in  order,  and 
furnishing  the  safest  resistance  against  any  pressure  upon  th$ 
wheel.  These  contrivances  may  have  been  suggested  by  consi¬ 
dering  Mr.  R.  Hall’s  method  of  varying  the  position  of  the  bars 
in  his  expanding  crane,  rewarded  likewise  by  the  Society  of  Arts 
(see  vol.  xii.  of  their  Transactions,  Phil.  Mag.  vol.  xviii.  or  Gre¬ 
gory  s  Mechanics,  vol.  ii.).  But  be  this  as  it  may,  there  is  a  suf¬ 
ficient  distinction  between  the  methods  to  leave  Mr..  Flint  a  due 
portion  of  credit  and  of  commendation  for  his  useful  invention. 


Description  of  several  new  and  improved  Tools  applicable  to  Lathes, 
&c.  By  Air.  J.  I.  Hawkins,  Dalby  Terrace,  City  Road. — 
Rep.  of  Arts ,  &c.  No.  50,  New  Series. 

The  first  of  these  contrivances  is  for  what  the  workmen  term 
a  wire  chock :  it  consists  of  three  dies,  each  about  three  quarters 
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of  an  inch  iong,  which  are  forced  upon  the  wire  by  five  screws 
the  heads  of  three  of  which  appear  upon  the  exterior  perimeter' 
of  the  chock  at  distances  of  120°  from  one  another.  Two  of  the 
dies  have  each  two  screws,  one  acting  near  each  end  ;  the  other 
die  only  one  screw,  acting  about  its  middle.  Each  die  has  a 
dove-tailed  groove  in  its  back  to  receive  the  ends  of  the  screws, 
each  of  which  terminates  in  an  inverted  conic  frustrum  ;  by  these 
means  a  screw  serves  as.  well  to  draw  its  respective  die  backwards 
as  to  push  it  forwards  towards  the  wire.  The  sharp  edge  of  each 
die  next  the  wire  is  taken  off,  that  it  may  not  indent  the  wire. 
This  chock  manifestly  requires  no  particular  accuracy  in  the  con¬ 
struction,  as  it  possesses,  by  means  of  the  screws,  the  power  of 
remedying  the  defects  of  bad  workmanship.  After  the  wire  has 
been  once  adjusted,  the  turning  of  one  screw  will  release  it; 
and  when  that  one  screw  forces  its  die.  on  the  wire,  it  is  held 
firmly  in  every  direction. 

Mr.  Hawkins  has  likewise  described  two  useful  tools  in  the 
making  of  metal  screws,  the  inventor  of  which  he  does  not  know. 
One  is  a  tool  for  making  a  conical  point  to  a  wire,  which  is  made 
of  a  piece  of  round  steel,  by  filing  two  deep  notches  in  the  end, 
crossing  each  other  at  right  angles.  This  tool  is  either  held  in 
the  hand  and  the  wire  fixed  in  the  chock,  or  the  tool  put  in  the 
chock  and  the  wire  held  by  a  hand-vice.  The  other  tool  is  for 
making  the  cylindric  body  of  a  screw  preparatory  to  tapping :  it 
is  made  by  drilling  a  hole  in  the  end  of  a  piece  of  steel,  the  size 
and  depth  of  the  screw  required,  and  then  cutting  that  part  which, 
surrounds  the  hole  into  teeth  like  a  coarse  file ;  if  the  shoulder  of 
the  screw  be  required  square,  the  tool  must  be  flat  at  the  end ; 
but  if  conical,  it  must  be  made  of  the  same  shape. 

To  save  time  in  making  of  screws  Mr.  Hawkins  has  contrived 
to  fix  a  die  stock  on  the  end  of  a  small  hollow  mandril,  fitted  to 
a  frame  which  could  be  put  into  the  bench  vice  when  wanted ;  it 
turns  by  a  winch,  and  has  a  socket  to  receive  taps  on  a  mandril 
in  another  frame.  By  this  contrivance  four  or  five  times  as  much 
work  can  be  performed  as  in  the  common  way. 

The  last  tool  described  is  one  for  making  square  or  other  shaped 
holes  in  metal  plates  :  this  tool  is  used  in  Philadelphia,  and  con¬ 
sists  of  a  taper  piece  of  steel  made  in  the  shape  of  the  hole,  with 
teeth  cut  obliquely  across  all  its  sides  :  these  teeth  are  reversed  al¬ 
ternately,  to  prevent  the  tool  from  having  any  tendency  to  twist 
when  it  is  driven  in  by  the  hammer. 


Observations. — Most  of  these  contrivances  deserve  the  attention 
of  those  who  are  concerned  in  turning,  or  in  the  making  of  screws. 
More  minute  descriptions,  illustrated  by  diagrams,  may  be  seen 
in  the  number  of  the  Repertory  mentioned  at  the  head  of  this 
article.  1 


T  T  2 


(  3 '24  ) 


Comtt  Rumford’s  Inquiries  concerning  the  Mode  of  propagating 
Heat  in  Liquids. — Phil.  Jour.  No.  5Q. 

Count  Rum  ford  observes  that  great  difference  exists  between 
the  propagation  of  heat  in  solids  and  in  fluids.  In  solids,  it  passes 
from  particle  to  particle  in  succession,  apparently  with  the  same 
celerity  in  every  direction  3  but  heat  in  fluids  is  transmitted  in  a 
very  different  manner. 

A  solid  hotter  than  a  fluid,  in  which  it  is  plunged,  will  heat  the 
particles  in  contact,  and  render  them  lighter,  by  which  they  will 
rise  to  the  surface  in  a  continued  current,  and  carry  all  the  heat  to 
it,  so  that  the  strata  of  the  liquid  situated  at  a  small  distance  under 
the  hot  body,  are  not  sensibly  heated  by  it. 

A  body  colder  than  the  fluid  which  surrounds  it,  will,  on  the 
contrary,  cool  the  liquor  beneath  it,  without  immediately  reducing 
the  temperature  of  that  above  it. 

Heat  is  easily  transmitted  through  a  metallic  plate,  and  but 
slowly  through  dry  board  3  the  first  may  with  propriety  therefore 
be  called  a  good  conductor,  and  the  latter  a  bad  conductor  of  beat 
but  as  the  conducting  power  of  water  depends  on  the  above  circum¬ 
stances,  the  Count  thinks  his  calling  it  a  non-conductor  is  in¬ 
accurate,  though  for  want  of  a  more  suitable  term  he  is  obliged  to 
use  it. 

The  difficulty  with  which  heat  is  communicated  through  water, 
from  its  mobility,  made  the  Count  suppose  that  a  direct  passage 
of  heat  in  this  fluid  was  impossible,-  but  further  experience  shewed 
him  that,  when  the  mobility  of  liquors  is  destroyed,  they  conduct' 
heat,  although  very  slowly. 

That  a  hot  body  heats  a  fluid  upwards  is  well  known ;  but 
whether  the  strata  of  the  fluid  directly  under  the  hot  body  are 
heated  ly  itr  ly  means  of  a  direct  communication  of  heat  from  alove 
dbivn wards,  from  particle  to  particle,  these  particles  remaining  in 
their  places,  is  a  question  on  which  philosophers  are  not  agreed, 
'To  determine  this  question  by  experiment,  the  Count  contrived 
the  following  apparatus,  by  which  he  thinks  the  point  has  been 
accurately  decided. 

A  tube  of  sheet  brass,  6  inches  long,  and  1  inch  in  diameter, 
ending  in  a  conical  point,  descends  perpendicularly  from  the  middle 
of  the  bottom  of  a  cylindrical  vessel,  of  the  same  substance,  3  indies 
diameter,  and  1\  inches  high,  which  has  a  lateral  spout  placed  a> 
little  above  its  bottom. 

In  the  middle  of  this  tube  a  smaller  tube,  of  an  inch  ii*. 
diameter,  descends  to  near  the  bottom,  where  it  is  surrounded 
by  a  conical  flanch,  parallel  to  the  conical  termination  of  tha 
external  tube,  placed  so  as  to  permit  a  narrow  passage  all  round- 
between  both.  To  the  upper  part  of  this  small  internal  tube 
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is  added  a  funnel,  that  spreads  at  top  to  the  extent  of  the 
cylindrical  vessel  above  the  external  tube,  into  which  it  fits  ex¬ 
actly,  by  which  means  it  and  the  small  tube  are  kept  in  their 
places. 

A  tube  of  wood  2  inches  in  diameter  without,  encloses  the 
external  brass  tube,  from  the  cylindrical  vessel,  to  the  end  of  the 
conical  termination. 

A  wooden  frame  supports  this  apparatus  vertically,  so  that  the 
lower  extremity  of  the  wooden  tube  is  plunged  of  an  inch 
below  the  surface  of  the  water  contained  in  a  large  cylindrical 
vessel  10  inches  diameter  and  inches  deep,  placed  beneath 
it.  Another  vessel  of  sheet  brass  surrounds  the  lower  extre¬ 
mity  of  the  wooden  tube,  5  inches  in  diameter  without,  and 
about  half  the  length  of  the  wooden  tube  5  it  is  perforated  at 
its  bottom  to  let  the  wooden  tube  pass,  from  which  perforation  an 
internal  tube  rises  that  encloses  the  wooden  one  closely ;  the  whole 
forming  an  annular  vessel,  that  holds  water  round  the  wooden 
tube  2£  inches  deep  ;  this  annular  vessel  is  supported  so  that  its 
bottom  is  a  quarter  of  an  inch  beneath  the  surface  of  the  water  in 
the  large  vessel. 

The  wooden  frame  has  two  strong  shelves  moveable  up  and 
down  on  two  stout  pillars,  and  retained  at  the  desired  height  by 
screws  of  compression  ;  the  upper  shelf  supports  the  tubes  and 
their  attendant  parts  ;  the  lower  shelf  supports  the  annular  vessel ; 
both  are  perforated  so  as  to  let  the  vessels  pass  downwards  in  their 
proper  positions/ 

At  the  bottom  of  the  large  water  vessel,  directly  under  the  centre 
of  the  conical  termination  of  the  brass  tube,  is  fixed  a  short  vertical 
tube  of  tin,  which  serves  as  a  support  to  a  small  hemispherical 
cup  of  wood  2  inches  in  diameter  without,  and  half  an  inch 
thick  5  a  stalk  descending  from  the  cup  fits  tightly  into  the  thin 
tube,  and  sustains  the  brim  of  the  cup,  exactly  T\-  ojf  an  inch  below  s 
the  bottom  of  the  wooden  tube. 

A  small  mercurial  thermometer  of  great  sensibility,  was  sus¬ 
tained  in  the  cup,  by  its  tube  and  scale  passing  horizontally  through 
the  side  of  the  latter,  so  that  the  lower  part  of  its  bulb  was  ele¬ 
vated  a  tenth  of  an  inch  above  the  bottom  of  the  cup,  and  the 
upper  part  remained  a  tenth  below  the  level  of  its  brim.  The  di¬ 
ameter  of  the  bulb  was  r%  of  an  inch,  and  the  depth  of  the  cup 
-half  an  inch. 

By  pouring  boiling  water  into  the  funnel  of  the  apparatus  de¬ 
scribed,  the  hollow  conical  point  c/frihe  brass  tube  will  be  nearly  at 
the  heat  of  boiling  water.  The  water  between  this  point  and  the 
end  ot  the  wooden  tube,  will  soon  become  of  the  same  heat,  as  no 
current  can  pass  from  it.  Now,  if  heat  passed  through  water 
downwards,  it  would  ncr  doubt  pass  from  this  hot  water  to  that 
in  the  cup,  only  of  an  inch  beneath  it.  But  the  thermometer  in 
tbi-s  cup  remained  at  perfect  rest  during  three  experiments  3  in  the 
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first  of  which  the  boiling  water  was  poured  into  the  funnel  for  ten 
minutes 3  in  the  second  for  twelve  minutes  3  and  in  the  third  during 
fifteen  minutes. 

A  small  thermometer,  placed  in  the  annular  vessel,  shewed  that 
the  water  in  it  had  received  a  little  -heat  in  each  of  the  experi¬ 
ments. 

A  similar  thermometer  placed  in  the  water  of  the  large  vessel 
shewed,  that  it  had  not  acquired  any  sensible  increase  of  tempe¬ 
rature  during  the  time  of  trial. 

These  experiments  determine  that  heat  does  not  pass  downwards 
in  fluids  free  to  circulate,  but  does  not  prove  that  fluids  cannot 
conduct  heat  from  particle  to  particle.  The  particles  of  water  im¬ 
mediately  below  the  wooden  tube  might  have  been  heated,  and 
have  risen  up  to  the  surface,  and  their  places  been  supplied  by  cold 
particles,  which  would  prevent  the  heat  from  passing  to  the  ther¬ 
mometer,  by  carrying  off  the  descending  heat.  v 

The  Count  suspects  the  mobility  of  small  masses  of  a  liquid  (if 
not  of  the  primary  particles)  solely  prevents  the  direct  communica¬ 
tion  of  heat  between  the  neighbouring  parts.  He  considers  the 
force  with  which  the  particles  adhere  as  very  great,  and  from  this 
circumstance  accounts  for  the  suspension  of  heavy  bodies,  which 
lighter  liquids  hold  in  solution. 

From  some  experiments  made  to  discover  the  viscosity  of  fluids,, 
the  Count  found  reason  to  conclude  that  a  body  having  3b8  square 
inches  surface,  and  weighing  only  one  grain  more  than  the  water, 
would  remain  suspended  in  it  3  from  whence  he  calculates  that  a 
solid  spherule  of  gold  of  of  an  inch,  ought  to  remain  sus¬ 

pended  in  the  water,  in  consequence  of  the  adhesion  of  its  parti¬ 
cles. 


Mr.  John  Sadler's  Account  of  the  English  Process  for  refining 

Lead. — Phil.  Jour.  No.  O’O. 

The  object  of  refining  lead  is  not  merely  on  account  of  the. 
silver  it  contains,  but  to  obtain  it  as  free  from  mixture  with  other 
metals  as  possible,  and  to  procure  litharge.  The  silver  is  only  an. 
object  as  it  helps  to  pay  the  expenses  of  refining. 

English  lead  is  at  first  found  always  alloyed  with  a  portion  of 
silver,  apd  with  one  or  more  of  the  following  metals — zinc,  an¬ 
timony,  copper,  and  arsenic,  which  render  it  unfit  for  the  usual 
purposes  of  lead. 

The  process  of  refining  is  founded  on  the  Facility .  w  ith  which 
lead  is  oxidated,  when  exposed  to  heat  in  contact  with  air  3  and 
the  readiness  of  fusion,  and  combination  with  most  other  metals, 
.except  with  gold,  silver,  and  platina,  which  its  oxides  possess. 
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The  lead  to  be  refined  is  exposed  to  the  action  of  heat  and  air 
in  a  test,- composed  of  a  mixture  of  bone  and  fern  ashes,  in  a  re¬ 
verberatory  furnace  5  which  differs  but  little  from  the  common  con¬ 
struction,  except  that  the  bottom  is  perforated  to  receive  the  test, 
or  cupel. 

This  furnace  contains  an  elliptical  area,  in  which  the  test  is  fixed, 
at  one  side  of  which  is  the  fire-place,  and  at  the  other  the  chim¬ 
ney  3  an  arched  dome  gradually  sloping  downwards  from  above 
the  fire,  over  the  test  to  the  chimney,  directs  the  flame,  in  the  usual 
way,  to  strike  on  the  test. 

At  one  end  of  the  elliptical  area  is  a  hole,  for  admitting  the 
nozzle  of  a  bellows,  just  above  the  level  of  the  test  3  at  its  other 
end  is  the  aperture  for  putting  in  the  lead  on  the  test,  before 
which  is  fixed  a  strong  bar  to  sustain  the  handle  of  the  ladle,  by 
which  it  is  conveyed  3  and  at  one  side  of  it  the  iron  pot,  in  which 
the  lead  is  melted,  is  set  in  masonry  :  an  arch  is  erected  in  front 
of  it,  with  a  flue  to  convey  away  the  fumes  of  the  lead. 

Below  the  elliptical  area  strong  iron  bars  run  across,  to  sustain  the 
test,  which,  when  placed  over  them,  is  forced  up  into  its  place  by 
wedges. 

The  whole  is  formed  of  good  solid  masonry,  bound  together  with 
iron  bars. 

The  test  is  contained  in  an  elliptical  rim  of  iron  of  its  own  depth, 
crossed  at  bottom  by  five  flat  iron  bars  parallel  to  each  other  3  in 
this  frame  a  mixture  of  six  parts  of  bone  ashes,  and  one  of  fern 
ashes,  is  well  -  rammed  up  to  the  level  of  the  top  of  the  rim  5  an 
excavation  is  then  scooped  out  of  it,  to  contain  the  lead,  with  a 
sharp  spade  about  five  inches  square  3  and  a  semi-elliptical  hole  is 
cut  through  it  in  front,  to  let  the  litharge  flow  down.  The  top 
of  the  rim  is  then  plastered  with  clay,  to  make  it  join  close  to  the 
projection  of  the  area,  against  which  it  is  then  pressed  up  by 
wedges  as  before  mentioned. 

A  gentle  fire  is  first  made  to  dry  the  test,  and  gradually  in¬ 
creased,  till  the  test  is  red  hot.  When  it  ceases  to  emit  steam  from 
the  under  side,  it  is  sufficiently  dry. 

Lead  melted  in  the  iron  pot  is  then  ladled  into  the  test  till  the 
hollow  is  nearly  filled 5  the  operator  then  closes  the  feeding  aper¬ 
ture,  and  increases  the  heat  of  the  furnace,  till  the  lead  is  well 
covered  with  litharge  3  the  feeding  hole  is  then  opened,  and  with 
an  iron  rod,  bent  at  right  angles  about  three  inches  at  one  end, 
he  scrapes  a  small  channel  in  the  edge  of  the  test,  for  the  litharge 
to  flow  into  the  discharging  aperture  3  the  blast  of  a  strong  pair 
of  bellows  is  then  directed  from  the  back  part  over  the  test,  which 
urges  the  litharge  forward  to  the  channel,  whence  it  flows  down 
on  the  floor.  More  lead  is  then  added  as  the  litharge  escapes, 
until  the  channel  is  worn  down,  so  that  the  test  contains  but  one 
inch  depth  of  lead  3  the  blast  is  then  stopped,'  the  channel  filled 
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with  moistened  ashes,  the  test  again  filled  with  lead,  though  not 
so  full  as  at  first,  and  the  operation  is  then  carried  on,  till  a  second 
channel,  made  at  a  proper  distance  from  the  former,  is  worn 
down,  and  the  test  contains  but  from  50  to  70  lbs.  of  alloy,  which 
is  ran  into  an  iron  pot,  till  enough  is  collected  to  make  it  worth 
while  to  take  off  a  plate  of  silver  from  it  5  the  method  of  doing 
which  differs  in  no  respect  from  the  process  described,  but  that 
more  care  is  taken  to  prevent  any  particles  of  metal  from  escaping 
with  the  litharge,  on  account  of  its  superior  value. 

As  this  last  operation  advances,  the  litharge  assumes  a  darker  co¬ 
lour,  a  greater  heat  becomes  necessary,  and  at  last  tile  brightening 
takes  place,  when  the  interior  of  the  furnace  clears  up,  which  be¬ 
fore  had  been  obscure  and  misty  during  the  whole  process.  And 
when  the  surface  of  the  silver  is  free  from  litharge,  the  blast  is 
Stopped,  and  the  furnace  permitted  to  cool  gradually. 

The  litharge  flakes  in  cooling  5  though  it  is  in  clots  at  first,  it 
afterwards  fails  like  slaked  lime  :  the  last  portions  of  it  which  come 
over  contain  some  silver.  If  intended  for  sale  in  that  state,  it  is 
then  sifted  and  packed  in  barrels ;  but  if  it  is  to  be  manufactured 
into  pure  lead,  it  is  placed  in  a  reverberatory  furnace,  with  clean 
small  coal,  with  which  its  surface  is  kept  carefully  covered,  and 
exposed  to  a  heat  just  sufficient  to  fuse  it  j  the  metal  then  flows 
into  an  iron  pot,  and  is  cast  into  pigs  for  sale. 

In  some  works  the  reduction  is  performed  in  a  blast  furnace, 
but  the  lead  is  never  so  pure  as  that  managed  as  described. 

The  volatile  oxides  of’  zinc,  antimony,  and  arsenic,  and  a  con¬ 
siderable  quantity  of  the  lead,  are  carried  off  by  evaporation,  du¬ 
ring  the  process.  A  considerable  portion  of  them  are  driven  by 
the  blast  through  the  feeding  aperture,  and  would  be  very- inju¬ 
rious  to  the  workmen,  but  for  the  arch  over  it,  by  which  the  fumes 
are  carried  by  its  flue  into  the  chimney. 


Analysis  of  Silver  Coins .  By  Thomas  Thompson  M. D.  F.R.S.E. 

— Phil.  Jour .  No.  59. 

The  silver  coin  was  first  cleaned  with  soap,  or  an  alkaline  ley. 
It  was  afterwards  weighed,  and  its  specific  gravity  determined, 
which  varies  somewhat  according  to  the  metal  being  rolled,  ham¬ 
mered,  or  cast  in  a  plate. 

The  coin  was  then  put  into  a  matrass,  with  a  sufficient  quantity 
of  nitric  acid,  diluted  with  twice  its  quantity  of  water.  When  the 
acid  ceased  to  act,  the  solution  was  poured  off,  and  the  black  pow¬ 
der  that  usually  remained,  was  repeatedly  digested  on  a  sand  bath, 
with  small  quantities  of  nitric  acid.  It  was  then  washed  with  dis¬ 
tilled  water,  and  dissolved  in  nitro-muriatic  acid.  The  solution 
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was  mixed  with  liquid  sulphate  of  iron,  and  the  black  powder 
which  fell,  was  washed  and  formed  into  a  mass,  sometimes  by 
amalgamating  it  with  mercury,  and  driving  off  the  mercury  by 
heat,  sometimes  by  fusing  it  into  a  button  by  borax. 

The  metal  thus  obtained  was  the  gold  ;  it  never  exceeded 
part  of  the  coin,  and  seldom  amounted  to  rf0-0  part.  In  some 
coins  no  gold  was  found.  In  the  analysis  of  some  of  the  coins, 
the  black  powder  was  fused  into  a  button,  and  then  treated  with 
nitro-muriatic  acid ;  if  it  left  any  residue  of  muriate  of  silver,  it 
was  weighed,  its  weight  deducted,  and  the  remainder  considered 
as  pure  gold. 

The  nitric  solution  was  precipitated  by  common  salt,  the  pre¬ 
cipitate  carefully  washed  and  dried,  and  the  weight  of  the  muriate 
of  silver  thus  obtained  accurately  ascertained.  The  silver  con¬ 
tained  in  this  muriate  was  mostly  estimated  from  the  result  of  a 
standard  experiment,  tried  on  100  grains,  by  wdiich  it  was  ascer¬ 
tained  that  muriate  of  silver,  dried  at  a  heat  of  400,  contained 
O.  7554  of  silver,  and  when  fused  0.7764. 

A  polished  plate  of  iron  was  then  put  into  the  liquor,  which 
was  diluted  with  water  till  it  covered  the  upper  end  of  the  plate. 
It  was  put  by  for  two  days  or  more,  till  all  the  copper  was  preci¬ 
pitated  on  the  iron,  which  was  then  withdrawn,  and  the  copper 
washed  from  it  with  distilled  water,  and  then  washed  with  water 
acidulated  with  muriatic  acid,  as  was  also  any  portion  of  the 
copper  which  fell  off  in  removing  the  iron  plate ;  the  whole  was 
collected  on  a  filter,  washed,  dried,  and  weighed ;  and  considered 
as  the  copper  contained  in  the  coin. 

Almost  the  whole  of  the  copper  will  be  obtained  by  polished 
iron  j  by  rough  iron,  the  portion  in  its  interstices  cannot  be 
separated. 

Zinc  did  not  answer  so  well  for  throwing  down  the  copper  ; 
part  of  it  adhered  to  the  zinc,  and  part  was  precipitated  in  an 
alloy. 

When  diluted  muriatic  acid  was  poured  on  copper  precipitated 
by  zinc,  a  curious  phenomenon  occurred.  The  effervescence  was 
strong  and  sudden,  and  the  gas  separated  was  nitrous  gas ,  as  be¬ 
came  evident  by  the  red  fumes  generated, 
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The  following  Table  exhibits  the  products  of  the  different  coins 
analyzed. 


Names  of  the  Coins. 

Silver. 

Copper. 

Gold  J  Loss. 

I 

Total 

Weight. 

1.  Ancient. 

grains. 

grain  s 

gr. 

gr- 

grains. 

Grecian  coin  of  Crotona  — 

10t).50 

1.00 

.13 

3.01 

113.64 

Roman  denarius  of  the  Republic 

59.68 

O.Op 

0.2  9 

— - 

60.06 

* - denarius  of  Domitian 

41.84 

10.02 

.30 

.12 

52.26 

2.  Modern. 

Rupee  —  • —  — 

14(5.  5 

4.  5 

1.  5 

152.  5 

British,  English  half  crown  — 

201.23 

1/00 

2.27j220.  5 

- . - . .  Scotch  40  shilling  piece 

24.96 

l.pO 

• — 

0.19  27.O5 

French  half  crown  —  — 

lpO.  5 

IQ.  2 

0.  3 

1.  51211.  5 

Spanish  piste  rifle  —  *— 

71 

13 

— 

1.  5 

85.  5 

■ - pisterine  —  — 

90.95 

5.53 

— 

2.59 

9907 

— — —  dollar  —  — 

370.69 

42.20 

0.29  1.89 

415.16 

Portuguese,  a  12  vinteen  piece 

103 

12 

- - 

2 

1 17 

Dutch  guilder  —  — 

150.3? 

10.72 

.062.78 

163.93 

Sardinian  —  —  — 

122 

13 

--  ,  _ 

135 

Swiss  • —  ■ —  • —  — 

57.  5 

15,  5 

_ _ 

— 

73.  0 

German  Hamburgh  — ■  — 

25.35 

22.71 

— 

2.36 

50.44 

23.83 

22.60 

n  o>7 

Af\  'y 

villLv/ 

U.J/ 

4U.  7 

- Austrian  crown 

403.15 

41.86 

.40 

.28  445.96 

Danish,  a  60  shilling  piece  — 

390.60 

53.6S0.09 

.15  444.55 

Russian,  a  15  copec  piece  —  j 

40.04 

11.39 

1.54 

52.97 

The  small  quantity  of  gold  found  in  these  coins  may  be  con¬ 
sidered  entirely  as  accidental. 

The  quantity  found  in  the  ancient  coins,  particularly  in  the 
Roman,  greatly  exceeds  that  found  in  modern  coins.  - 

The  ancient  Greek  and  Roman  coins  seem  to  have  been  formed 
of  pure  silver,  the  little  alloy  they  held  was  doubtless  accidental ; 
tut  in  the  reign  of  Domitian,  copper  alloy  was  used,  his  coins 
containing  ip.05  of  copper. 

The  rupee  is  likewise  almost  pure  silver  5  but  as  there  are  va¬ 
rious  sorts  of  this  coin  in  India,  they  may  differ  in  this  respect. 

All  the  European  coins  are  alloyed  with  copper  :  the  Eritish  is 
the  purest,  and  the  Hamburgh  the  least  pure. 
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The  following  Table  exhibits  the  proportion  of  alloy  in  these 
coins,  arranged  according  to  their  purity.  The  first  column  gives 
the  supposed  proportion  of  alloy  in  100  parts  $  the  second  gives 
the  weight  of  silver,  supposing  the  weight  of  the  copper  alloy  to 
be  always  1 . 


British 

Dutch 

French 

Austrian 

Sardinian 

Spanish 

Portuguese 

Danish 

Swiss 

Russian 

Hamburgh 


Alloy  per  Cent. 

76 
8 

9 

95 
9-5 

10.5 

15.5 
11 
12 
21 
24 
50 


Weight  of  Silver, 
Copper  being  i. 

12.5 

11.5 

10.1 

9-5 

9-5 

8.5 

5.5 
8 

7.3 

3.8 

3.6 


CHEMISTRY  AND  MINERALOGY. 


Observations  on  the  Analysis  of  sparry  Iron  Ore.  By  Mr. 

Hassenfratz. — Journ.  des  Mines ,  No.  103. 

Mr.  Berthier  having  made  considerable  researches  into  the  na¬ 
ture  of  the  white  sparry  iron  ore,  found  that  the  ore  of  Saint 
Georges  de  Heurtrieres  contained  only  of  carbonate  of 
lime  it  was  also  found  by  Mr.  Bouesnel  that  the  ore  of  Allevard 
did  not  contain  a  much  larger  proportion  of  carbonate  of  lime. 
This  singular  result  occasioning  further  researches,  Mr.  Berg¬ 
man  found  in  one  specimen  of  a  white  colour  with  rhomboidal 
crystals  48  carbonate  of  lime,  25  black  oxide  of  iron,  6.8  carbo¬ 
nate  of  iron,  3  sulphuret  of  iron,  a  loss  of  17-2  being  sustained, 
which  was  probably  water.  Another  specimen  of  a  lamellated  tex¬ 
ture  and  black  colour,  said  to  have  come  from  the  mines  of  Alle¬ 
vard,  yielded  62  black  oxide  of  iron,  5  carbonate  of  lime, 
IO.9  carbonate  of  iron,  a  loss  of  16. 1  being  sustained. 

u  u  2 
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The  result  obtained  in  the  Ecole  des  Mines  at  Paris  was  1 6.7 
silica,  1  lime,  57. 3  metallic  iron,  1.56  metallic  manganese,  a 
loss  of  23.44  being  sustained,  and  which  was  attributed  to  oxy¬ 
gen,  water,  &c.  Specimens  of  the  ores  analyzed  by  Mess.  Ber- 
thier  and  Bouesnel  were  sent  to  Mess.  Vauquelin,  Drappier,  and 
Thenard  :  the  former  has  not  communicated  any  account  of  his 
researches  ;  the  results  acquired  by  Mr.  Drappier  are  related  in 
the  following  paper.  Mr.  Thenard’s  analysis  was  conformable 
to  those  of  Mess.  Berthier  and  Bouesnel. 


Observation. — In  a  note  to  tne  editors  of  the  Journal  des  Mines 
published  in  No.  105,  Mr.  Thenard  wishes  it  to  be  understood 
that  he  did  not  make  a  complete  analysis  of  the  ore  sent  to  him, 
but  that  he  only  sought  for  the  presence  of  carbonate  ot  lime, 
agreeable  to  Mr.  Plassenfratz’s  desire.  In  order  to  determine 
this  point,  he  dissolved  the  ore  in  muriatic  acid  3  during  the  solu¬ 
tion  much  carbonic  acid  gas  was  emitted  5  he  then  precipitated 
the  oxide  of  iron  by  means  of  ammonia,  and  afterwards  poured 
into  the  liquor  some  oxalate  of  ammonia,  which  rendered  it 
very  slightly  turbid  3  so  that  Mr.  Thenard  concludes  this  ore  does 
not  contain  any  silica,  but  a  large  quantity  of  carbonic  acid  and 
oxide  of  iron,  with  only  a  very  small  quantity  of  carbonate  of 
lime,  which  is  accidental. 

Mr.  Bergman  has  since,  in  a  separate  paper  (see  p.  33q),  ac¬ 
knowledged  some  very  considerable  errors  in  his  analysis. 

The  results  here  stated  are  such  as  must  occasion  no  little  sur¬ 
prise,  especially  as  they  implicate  in  some  measure  a  censure 
upon  the  analytical  abilities  of  the  celebrated  Bergman,  of 
Upsal,  w’ho,  in  an  express  essay  on  the  subject,  had  affirmed 
that  a  Swedish  specimen  of  this  ore  consisted  of  the  following 
substances  :  oxide  of  iron  22,  oxide  of  manganese  28,  lime  26, 
carbonic  acid  1 7,  water  6  3  and  that  a  specimen  from  Stiria  con¬ 
tained  38  oxide  of  iron,  24  oxide  of  manganese,  ip  lime,  10 
carbonic  acid,  and  Q  water.  > 

Mineralogists,  therefore,  relying  on  this  analysis,  especially  as 
it  is  strengthened  in  some  measure  by  the  similarity  of  structure 
exhibited  by  this  mineral  and  calcareous  spar,  have  constantly 
considered  this  ore  as  analogous  to  that  spar,  differing  only  in  the 
quantity  of  metallic  oxides  which  it  contained.  Hauy  has  even 
united  them  into  one  species ;  but  the  discovery  of  Berthier  having 
given  occasion  to  a  more  ample  examination  of  this  ore,  as  may 
be  seen  by  the  following  papers,  it  appear^  that  we  must  subdivide 
the  sparry  iron  ore  into  several  distinct  species. 


( 
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Analysis  of  white  or  sparry  Iron  Ore.  By  J.  J.  Drapfier.—— 

Ann.  de  Chim.  No.  168. 

This  ore  is  usually  said  by  chemists  to  consist  of  iron  and 
manganese,  combined  with  lime,  carbonic  acid,  and  some  water  j 
and  it  has  accordingly  been  arranged  by  Hauy  as  a  variety  of  car¬ 
bonate  of  lime,  under  the  name  of  “  chaux  car  bo  natee  ferrif ere, 
avec  manganese .” 

Three  specimens  were  analyzed  — 1°.  from  Baigorry,  of  a 
grayish  white  in  crystals  (called  by  Hauy  “  equiaxe ”),  whose 
specific  gravity  was  3.83,  and  which  yielded  40  per  cent,  of  iron 
— 2Q.  from  Vaunaveys,  of  a  brownish  yellow  rather  deep, 
not  crystallized,  specific  gravity  3.6'Q. — 3°.  from  d’Allevardj  re¬ 
sembling  No.  2,  but  crystallized.  In  all  these  specimens,  the 
rhomboidai  fracture,  which  has  caused  these  minerals  to  be  called 
sparry,  was  very  distinct. 

Dilute  sulphuric  acid  dissolved  by  heat  the  whole  of  these 
minerals,  except  a  little  silica  in  the  3d,  and  did  not  deposit  any 
thing  on  cooling :  neither  did  the  solutions  in  muriatic  acid 
yield  any  precipitate  with  oxalate  of  ammonia.  So  that  these 
minerals  do  not  contain  any  lime  ! 

In  order  to  separate  the  manganese,  the  minerals  were  dissolv¬ 
ed  in  nitric  acid,  and  evaporated  to  dryness.  This  operation 
was  repeated,  to  oxidize  the  iron  more  perfectly.  The  soluble 
part  was  then  taken  up  by  water  j  and  there  were  left  from  5 
grammes  of  each  specimen,  the  following  quantities  of  red 
oxide  of  iron,  viz.  from  No.  1,  3.05  grammes ;  No.  2,  2.45  gr.  ; 
and  from  No.  3,  the  same  quantity.  As  the  minerals  them¬ 
selves,  when  melted  with  potash,  and  elixi.viated,  gave  a  very 
feeble  shade  of  green  to  water,  it  is  probable  that  this  oxide  con¬ 
tains  an  inappreciable  quantity  of  manganese. 

The  filtered  liquor  was  colourless,  and  yielded,  by  the  addition 
of  carbonate  of  soda,  a  very  light  precipitate,  in  white  flocks  ; 
but  as  some  of  this  substance  appeared  to  be  retained  in  solution 
by  the  carbonic  acid,  the  liquor  was  boiled,  and  being  then  fil¬ 
tered,  and  the  precipitates  calcined  for  a  short  time,  weighed  as 
follows  :  No.  1,  0.25  gramme  j  No.  2,  O./O  gr.  ;  No.  3, 
0.68  gr. 

The  properties  of  this  precipitate  surprised  Mr.  Drappier,  not 
being  those  of  the  oxide  of  manganese,  as  he  expected.  Its  ap¬ 
pearance  was  gelatinous.  After  calcination  it  was  equally  white  as 
before.  It  melted  with  glass  of  borax,  by  (he  blowpipe,  and  did 
not  colour  it ;  nitrate  of  potash  added  to  the  globule  did  not 
produce  a  violet  colour  :  it  did  not  become  brown  by  exposure 
to  the  air  when  dissolved  in  sulphuric  or  nitric  acid,  it  was  tfipt 
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precipitated  by  the  hydrosulphurets>  nor  by  the  alkaline  prus- 
siates  :  these  last  produced  a  very  slight  shade  of  blue )  the  oxa¬ 
late  of  ammonia  yielded  by  degrees  a  light  precipitate,  which  re- 
dissolved  in  water,  or  by  an  excess  of  acid. 

These  properties  indicated  an  earthy  substance ;  and  probably 
magnesia,  especially  as  it  formed  a  bitter  salt  with  sulphuric  acid, 
and  was  not  precipitated  from  its  solutions  in  acids  (when  they 
were  sufficiently  diluted  with  water),  by  the  carbonates  of  soda, 
or  of  ammonia.  Precipitated  by  the  caustic  alkalies,  it  was 
insoluble  in  an  excess  of  those  alkalies?  but  soluble  in  carbonate 
of  ammonia.  The  retention  of  carbonic  acid,  after  a  long  calci¬ 
nation,  is  the  only  property  in  which  it  seems  to  differ  from 
magnesia ;  but  Mr.  Drappier  thinks  it  is  not  so  easy  to  separate 
by  calcination  the  carbonic  acid  from  magnesia,  as  is  usually 
imagined. 

Five  grammes  of  each  specimen  were  also  calcined,  and  lost  as 
follows — No.  1,  I  .70  gramme  5  No.  2,  1.S5  gr.  No.  3, 
.1.83  gr.  This  loss  is  probably  owing  in  part  to  water,  as  well  as 
to  carbonic  acid. 

As  the  mineral  yields  nitrous  gas,  when  dissolved  in  nitric 
acid,  the  oxide  of  iron  is  probably  at  the  minimum  of  oxidize- 
ment ;  and  therefore,  admitting  the  exactness  of  Proust,  in  re¬ 
gard  to  the  proportion  of  oxygen  in  that  oxide,  the  results  of  the 
analysis  may  be  stated  thus  : 


No.  1 . 

No.  2. 

No.  3. 

Oxide  of  iron 

52.75 

42.38 

42.38 

Magnesia 

5  00 

14.00 

13.60 

Water  and  carbonic  acid 

42.25 

43.62 

43.22 

Silica 

- 

• 

.80 

V““ . .  '  1 " 

100.00 

100.00 

100.00 

The  respective  quantities  of 

oxide  would  produce,  me¬ 
tallic  iron 

41. 

33. 

33. 

Mr.  Drappier  thinks  it  probable  that  Prof.  Bergman  mistook 
magnesia  for  oxide  of  manganese. 


Chemical  Observations  upon  sparry  Iron  Ore.  Bij  Mr.  Collet 
Descostils. — Journ.  dcs  Mines,  No.  105. 

Many  different  analyses  have  been  given  of  this  ore  5  and  the 
practice  of  iron-masters  in  respect  to  smelting  it  differs  much  from 
the  opinion  which  the  greater  part  of  these  analyses  give  of  its 
contents. 

Bay  an  was  the  first  chemist  who  analyzed  sparry  iron  ore.  His 
experiments  plainly  shewed  that  it  contained  carbonic  acid,  and  that 
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it  was  usually  accompanied  with  fragments  of  quartz.  The  solu¬ 
tions  of  it  in  sulphuric  acid  sometimes  yielded  sulphate  of  lime, 
but  at  other  times  none  could  be  obtained,  so  that  the  presence  of 
lime  seemed  to  be  accidental  As  that  chemist  found  that  this  ore 
when  roasted  was  rendered  attractive  by  the  magnet,  that  it  dis¬ 
solved  with  effervescence  in  nitric  acid,  that  it  reduced  minium  by 
being  heated  with  it,  and  that  it  decomposed  sulphuret  of  quick¬ 
silver,  he  supposed  that  the  iron  was  in  a  metallic  state.  By  dis¬ 
solving  the  ore  in  nitric  acid,  evaporating  the  solution  to  dryness, 
washing  the  residuum,  and  precipitating  the  lixivium  by  a  fixed 
alkali,  he  obtained  a  white  earth  which  he  thought  was  lime. 
When  the  ore  was  dissolved  in  muriatic  acid  small  black  flakes 
appeared,  which  he  thought  was  zinc,  and  this  latter  supposition 
appeared  to  him  the  more  probable,  because  a  solution  of  sulphate 
of  iron  digested  upon  the  ore,  yielded,  by  evaporation  and  cool¬ 
ing,  some  crystals  which  appeared  similar  to  those  of  sulphate  of 
zinc. 

Dize,  struck  with  this  result,  dissolved  some  of  the  same  ore  as 
had  been  analyzed  by  Mr.  Bayen  in  nitric  acid,  and  by  subse¬ 
quent  evaporation,  elixiviation,  and  precipitation  by  a  fixed  alkali 
obtained  W  of  a  white  earthy  substance,  which  on  sublimation 
with  charcoal  yielded  a  few  globules  of  zinc.  Of  the  nitric  so¬ 
lution,  which  had  not  any  excess  of  acid,  Dize  observes,  that  it 
had  a  saline  taste,  and  was  not  rendered  turbid  by  prussiate  of 
lime.  He  also  observes  that  neither  oxalic  acid  nor  sulphuric 
acid  shewed  any  signs  of  its  containing  lime.  Mr.  C.  D.  has  re¬ 
peated  these  experiments  with  the  sparry  ore  from  Vaunaveys, 
with  the  same  results,'  except  so  far  as  regards  the  zinc,  of  which 
he  could  not  find  the  least  trace. 

Almost  at  the  same  time  that  Bayen  published  his  analysis  of 
this  ore,  other  experiments  were  published  by  Bergman.  He 
shewed  that  the  iron  in  this  ore  is  oxidized  to  the  same  degree  as 
in  the  green  sulphate  of  that  metal,  and  he  considered  lime  as 
an  essential  ingredient,  although  he  found  the  proportion  of  it  to 
be  very  various.  The  existence  of  manganese  in  a  large  propor¬ 
tion,  and  its  influence  upon  the  iron  produced  from  the  ore,  were 
important  facts :  it  must  be  admitted,  however,  that  the  means  he 
employed  to  separate  the  two  metals,  viz.  by  nitric  acid  and 
sugar,  were  very  incomplete. 

Sage  did  not  admit  the  presence  of  lime  as  an  essential  ingre¬ 
dient,  but  he  allowed  of  the  same  proportion  of  manganese  as 
had  been  stated  by  Bergman.  Sage,  also  stated  that  he  obtained 
a  sulphate  of  manganese  in  white  tetraedral  prismatic  crystals, 
which  crystallized  before  the  sulphate  of  iron  obtained  by  the 
same  application  of  the  sulphuric  acid.  But  these  characters  are 
not  those  of  sulphate  of  manganese,  but  those  of  sulphate  of  zinc ; 
so  that  the  deductions  of  Bayen  were  really  confirmed  in,  lieu  of 
being  oyerturned. 
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Bucholz  has  lately  published  an  analysis  of  a  native  carbonate 
of  iron,  which,  from  the  description  he  gives  of  it,  is  evidently 
sparry  iron  ore.  It  contains,  according  to  him,  5Q\  per  centum  of 
black  oxide  of  iron,  and  2~  of  lime,  which  he  suspects  to  be  only 
accidental.  This  chemist  could  not  discover  any  ponderable 
quantity  of  manganese,  and  relates  so  many  trials,  that  it  is  evi¬ 
dent  that  the  specimen  he  examined  did  not  contain  any  other 
earthy  or  metallic  substance.  He  also  observed  that  the  carbo¬ 
nic  acid  was  decomposed  during  the  calcination  of  the  ore,  and 
was  changed  into  a  gas  which  burned  with  a  blue  flame. 

Lastly,  Drappier  has  recently  published  an  essay  (see  the  prece¬ 
ding  paper),  and  announced  that  he  found  a  large  proportion  of 
magnesia  in  this  ore  :  a  young  chemist  of  the  name  of  Bergman 
has  also  made  some  experiments,  by  which  he  is  led  to  coincide 
with  Drappier  and  others,  that  lime  is  only  an  accidental  ingre¬ 
dient  in  this  ore. 

Mr.  C.  D.  in  order  to  discover  the  reasons  of  this  great  difference 
among  chemists,  rnade  a  comparative  analysis  of  two  varieties  of 
this  ore. 

1.  A  specimen  from  Vauvaneys  (the  identical  specimen  that 
was  analyzed  by  Drappier)  of  a  brownish  yellowr  colour.  Its 
sp*ecific  gravity  was  3.6.  It  was  semitransparent  ;  its  fracture 
was  lamellar  and  shining  ;  the  lamellae  were  perfectly  flat ;  as¬ 
sayed  with  borax  and  oil  it  produced  34  per  cent,  of  iron.  It 

/  yielded  by  analysis  4 Q  parts  of  red  oxide  of  iron,  1.5  oxide  of 
manganese,  12.5  magnesia,  0.3  lime,  the  loss  by  calcination  was 
37-5,  so  that  0.8  had  been  gained  in  the  operations. 

2.  A  specimen  from  Allevard,  but  different  from  that  analyzed 
by  Drappier.  Its  specific  gravity  was  3.84.  It  was  grayish, 
opake,  and  its  fracture  was  rather  brilliant.  Its  crystallization 
was  very  confused,  so  that  the  lamellae  were  frequently  turned 
over  one  another.  The  sides  of  the  fissures  which  traversed  thi$ 
specimen  had  frequently  a  very  black  colour,  and  they  were  nearly 
of  a  metallic  lustre.  The  gray  part  was  chosen,  and  on  assaying 
it,  37.6  of  iron  was  produced  in  one  experiment,  and  38.2  in 
another.  By  analysis  it  yielded  2  parts  of  fragments  of  quartz, 
50  5  red  oxide  of  iron,  9  to  10  oxide  of  manganese,  2  at  the  ut¬ 
most  of  /magnesia,  0.5  lime,  the  loss  by  calcination  was  34.5  j  so 
that  there  was  a  deficiency  of  1.5  in  the  whole  100  parts. 

The  process  used  in  the  analysis  was  the  solution  of  the  ore  in 
nitric  acid,  evaporation  of  the  solution  to  dryness,  and  redisso¬ 
lution  of  the  saline  contents  ;  the  manganese  was  precipitated  by 
prussiate  of  potash,  and  the  earths  by  potash )  the  lime  was  sepa¬ 
rated  from  the  magnesia  by1  sulphuric  acid. 

It  plainly  appears  that  the  sparry  ore  of  iron  is  very  variable  in 
its  composition  ;  and  it  is  probable  that  the  sulphate  of  magnesia 
was  mistaken  by  Bayen  and  Dize  for  that  of  zinc,  and  by  Sage 
for  that  of  manganese.  Mr.  Descostils  thinks  it  is  also  probable 
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that  these  chemists  had  chosen  the  most  regularly  crystallized  spe¬ 
cimens,  and  that  these  have  the  most  magnesia  in  their  compos 
sition. 

It  would  certainly  be  very  advantageous  to  be  able  to  distim 
guish  the  composition  of  the  ore  by  its  external  characters.  In 
Dauphine  the  miners  distinguish  two  kinds  of  this  ore  :  the  first 
kind  they  call  maillat,  which  is  composed  of  large  flat  lamellae  $ 
it  is  esteemed  difficult  of  fusion,  and  yields  a  grey  cast  iron,  which 
produces  soft  iron  on  being  refined.  The  other  is  called  rives ;  its 
crystallization  is  confused,  and  the  grains  are  small ;  it  is  esteemed 
for  its  fusibility,  it  yields  a  white  cast  iron,  which  is  easily  con¬ 
verted  into  steel.  The  cast  iron  produced  from  these  different 
kinds  of  ore  are  advantageously  mixed  for  the  preparation  of  steel. 
Mr.  C.  D.  thinks  that  the  specific  gravity,  the  quantity  lost  by  cal¬ 
cination,  and  the  time  they  take  to  change  their  colour,  may  afford 
better  indications  of  their  composition. 

In  general,  the  sparry  iron  ore  is  esteemed  the  most  fusible 
ore  of  that  metal,  and  yet  in  most  countries  they  add  various  sub¬ 
stances  to  assist  the  fusion,  as  lime,  argillaceous  ores  of  iron,  &c. 
Even  with  these  additions  it  requires  2.3  or  3  parts  of  charcoal  to 
produce  1  of  cast  iron,  and  the  scoria  always  contain  globules  of 
metal.  In  some  countries  the  ore  is  exposed  to  the  air  either 
before  or  after  roasting.  At  Eisenerz,  in  Stiria,  they  do  not  roast 
the  ore,  but  leave  it  exposed  to  the  air  for  50  or  60  years  ;  and  at 
Mont  Blanc,  some  iron-masters  keep  the  roasted  ore  constantly 
moist  by  a  small  rill  of  water  passing  over  it.  Notwithstanding 
these  precautions,  it  is  sometimes  necessary  to  add  what  is  called 
mine  douce  (fusible  ore),  or  that  which  is  entirely  decomposed  by 
the  action  of  the  atmosphere. 

The  separation  of  the  sulphate  of  iron  that  is  formed  by  the 
decomposition  of  the  pyritous  particles  with  which  the  ore  is  usu¬ 
ally  mixed  by  the  rain,  would  naturally  diminish  the  fusibility  of 
the  ore  :  it  is  therefore  necessary  to  discover  some  other  cause 
for  the  increased  fusibility,  which  is  the  consequence  of  the  above 
processes.  It  is  stated  above,  that  the  distinctly  lamellated  kind 
is  esteemed  the  most  difficult  of  fusion,  and  that  in  this  kind 
jnagnesia  abounds  5  now  this  earth  is  not  only  difficult  of  fusion 
by  itself,  but  diminishes  the  fusibility  of  the  compounds  into 
which  it  enters.  f 

The  two  specimens  analyzed  by  Mr.  C.D.  were  pulverized,  mixed 
with  a  little  oil,  and  heated  in  a  crucible  lined  with  charcoal  and 
clay.  That  from  Allevard  was  perfectly  melted,  and  covered, 
with  green  scoria  j  but  that  from  Vaunaveys,  although  exposed 
to  a  greater  degree  of  heat,  formed  only  a  slightly  coherent  mass, 
interspersed  with  small  globules  of  iron.  Yet  this  last  specimen, 
when  the  magnesia  was  extracted  from  it,  being  exposed  in  a 
similar  manner,  to  a  less  degree  of  heat,  yielded  a  well-formed 
button,  covered  with  a  few  brownish  scoriae  5  the  button  was 
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slightly  ductile.  Hence  it  seems  evident  that  these  ores  are  mof@r* 
or  less  fusible  as  they  contain  less  or  more  of  magnesia,  and  that, 
those  that  do  not  contain  that  earth,  but  contain  manganese,  are 
very  fusible. 

As  to  the  theory  of  the  preparation  usually  given  to  these  ores 
before  they  are  smelted  j  Mr.  C.  D'.  thinks  that  in  ores  which  are 
not  roasted,  it  principally  depends  upon  the  extraction  of  the 
carbonate  of  magnesia  by  the  rain  during  the  long  exposition  of 
the  ore  to  the  weather.  As  to  the  ores  which  are  roasted,  they 
always  contain  pyritous  matters  j  the  sulphate  of  iron  which  is 
formed  by  that  process  is  decomposed  by  the  pure  magnesia,  and 
the  sulphate  of  magnesia  is  separated  by  the  rain.  But  as  these 
processes  are  necessarily  of  very  long  duration,  and  require  of 
course  great  advances  of  money,  the  iron-masters  find  it  neces¬ 
sary  to  abridge  the  time,  by  adding  ore  of  easy  fusion,  or  other 
additions. 

It  is  to  be  remarked  that,  at  least  in  assays  of  this  ore,  the 
manganese  contained  in  it  does  not  scorify,,  but  forms-  an  alloy 
with  the  iron.  All  the  assays  Mr.  C,  D.  made  of  the  specimen  from 
Allevard  yielded  white  buttons,  which  contained  a  large  propor¬ 
tion  of  manganese.  Assays  of  the  ore  of  Vaunaveys,  and  some 
iron  from  Vierzon,  gave  only  some  slight  traces  of  manganese  on 
trial.  The  means  he  employed  to  discover  manganese  was  to 
dissolve  the  button  in  aqua  regia,  to  precipitate  the  solution  by 
ammonia,  and  to  ignite  the  precipitate  with:  pure  potash  in  a 
silver  crucible.  The  potash  which  ho  used  was  so  pure,  that  it 
remained  perfectly  colourless  when  ignited  by  itself  in  silver 
vessels. 


Analysis  of  a  Carlonate  of  Lime.  By  M\  Berth i eh. — Jour,  des* 

Mines,  No.  109. 

This-  carbonate  was  found  in  a  vein  at  Pesey,  crystallized  along 
with  quartz  and  lenticular  brown  spar.  Its  specific  gravity  was 
2.97.  Its  forrp  was  the  primitive  rhomboid  of  common  calca¬ 
reous  spar.  It  split  with  great  facility,  and  might  be  divided  in 
the  direction  of  the  great  diagonals.  Its  transparency  arid  lim¬ 
pidity  were  sometimes  perfect,  but  generally  it  had  a  slight  tinge 
of  yellow,  becoming  opake,  and  being  covered  with  a  brown 
oxide  by  the  decomposition  it  underwent  in  the  moist  places  of 
the  mine.  By  the  blowpipe  it  became,  black  and  weakly  at™ 
traetible  by  the  magnet.  It  would  scarcely  effervesce  writh  acid^ 
unless  reduced  to  powder,  and  then  when  aided  by  heat  it  sud¬ 
denly  effervesced  strongly,  and  became  of  a  reddish  brown  colour. 

It  was  found  to  contain  43.5  of  lime,  10  of  magnesia,  8  of 
oxide  of  iron,  3  of  white  oxide  of  manganese,  2 6.5  of  water  and 
carbonic  acid.  In  another  tidal  4  parts  of  white  oxide  of  manga- 
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nese  were  obtained,,  so  that  no  doubt  could  remain  of  its  pre¬ 
sence.  Hence  this  mineral  contains  the  four  several  carbonates 
of  lime,  magnesia,  iron,  and  manganese ;  and  it  may  be  con¬ 
cluded  from  all  that  has  said  that  these  carbonates  may  occur 
united  in  various  proportions,  so  that  it  is  no  wonder  that  we 
sometimes  find  sparry  iron  ore,  containing  magnesia  but  not  man¬ 
ganese,  and  at  others  containing  manganese  without  either  lime 
or  magnesia.  Hence  the  analysis  of  these  substances  is  more 
and  more  interesting. 


Chemical  Examination  of  a  sparry  hon  Ore  sent  hy  Prof.  Berg¬ 
man  to  Guyton.  By  Collet  Descostils. — Ann.  cle  Chivx. 

No.  1/3. 

On  account  of  the  results  lately  obtained  in  the  analysis  of 
sparry  iron  ore  being  so  very  different  from  those  stated  by  Prof. 
•Bergman,  Mr.  Guyton,  who  hhd  received  from  Bergman  him¬ 
self  a  small  specimen  of  the  very  ore  that  he  analyzed,  desired 
Mr.  Descostils  to  analyze  some  fragments  of  it,  weighing  38S 
centigrammes,  or  60  grains  English,  in  order  to  discover  whether 
the  differences  arose  from  a  difference  in  the  composition  of  the 
ore,  or  from  some  error  in  the  analysis. 

Its  specific  gravity  was  3.063.  It  was  brownish  yellow, 
scarcely  translucid.  Its  crystallization  was  rather  confused  ;  the 
plates  were  very  small  and  a  little  twisted.  Iteftervesed  in  dilute 
sulphuric  acid  ;  the  analysis  was  conducted  with  the  greatest  pre¬ 
caution  to  examine  the  true  nature  of  the  products  obtained.  The 
solid  products  (which  were  all  that  could  be  properly  ascertained, 
considering  the  small  quantity  operated  upon)  were  2.58  fragments 
of  quartz,  48.45  red  oxide  of  iron,  1.80  brown  oxide  of  man¬ 
ganese,  0.52  lime,  1.9s  magnesia;  the  remainder  was  either 
water,  carbonic  acid,  or  unavoidable  loss. 

Hence  it  is  probable  that  Bergman  did  not  examine  with  suf¬ 
ficient  care  the  products  that  he  obtained  ;  it  is  also  likely  that 
he  examined  some  other  ores  of  this  kind,  in  which  the  magnesia, 
which  he  mistook  for  lime,  was  more-  abundant. 


On  sparry  Iron  Ore.  By  Air.  Bergman. — Jour,  des  Alines , 

No.  111. 

Mr.  Hassenfratz,  as  we  have  seen  in  a  former  paper  (p.331), 
has  already  published  the  analyses  made  by  Mr.  B.  of  two  speci¬ 
mens  of  this  mineral,  sent  to  him  by  Mr.  Hairy.  The  difference 
which  exists  between  the  results  of  these  analyses  and  those  since 
published  by  Mr.  Drappier  (p.  333),  obliged  Mr.  B.  to  exa¬ 
mine  the  products  he  had  obtained,  and  which  he  had  preserved. 
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The  48  parts  of  lime  stated  by  him  to  have  been  extracted  from 
the  white  sparry  ore,  were  therefore  treated  with  dilute  sulphuric 
acid,  in  which  they  formed  a  voluminous  magma,  which  appeared 
to  resemble  sulphate  of  lime.  It  was  dried,  slightly  calcined, 
and  elixiviated  with  a  small  quantity  of  water  j  the  solution  was 
bitter  like  sulphate  of  magnesia,  but  slightly  metallic,  which  was 
found  to  arise  from  the  mixture  of  manganese.  The  oxide  of 
iron  of  the  former  analysis  was  found  by  being  repeatedly  treated 
with  purified  potash  to  contain  manganese.  In  consequence  of 
this  examination  of  the  products,  Mr.  B.  corrects  his  analysis 
of  white  sparry  iron  ore  as  follows  :  pyrites  3,  iron  20.5,  man¬ 
ganese  4.5,  carbonic  acid  united  with  the  iron  6.8,  carbonate  of 
lime  41,  carbonate  of  magnesia  7>  water  and  loss  17-2. 

The  5  parts  of  lime  said  to  exist  in  the  black  sparry  iron  ore, 
were,  on  examination,  found  to  consist  entirely  of  magnesia  and 
manganese ;  the  iron  also  contained  manganese ;  so  that  the  ’ 
analysis  when  corrected  stands  thus  :  oxide  of  iron  and  of  manga¬ 
nese  64,  carbonic  acid  united  to  these  two  metals  16.9,  carbonate 
of  magnesia  3,  water  and  loss  16.1. 

Observations. — The  present  instance  will  teach  us  to  beware  of 
trusting  the  analyses  even  of  the  most  eminent  chemists.  How 
many  minerals  are  there  whose  composition  is  determined  only 
by  the  cursory  analysis  of  some  single  artist ;  and  the  principles 
of  which  were  known  but  by  crude  conjectures !  These,  and  the 
coincidence  of  the  weights  of  the  products  obtained  with  the  ori¬ 
ginal  quantity,  satisfying  the  minds  of  most  chemists,  who  are  in 
general  so  eagerly  engaged  in  endeavouring  to  discover  some  new 
metal  or  acid,  that  they  cannot  bestow  the  time  necessary  to  the 
patient  and  laborious  examination  of  the  products,  or  to  the  veri¬ 
fication  of  the  analysis  by  other  modes  of  procedure. 

At  the  conclusion  of  his  paper,  Mr.  Drappier,  referring  to  the 
similarity  of  structure  which  is  found  in  this  ore,  and  in  the  native 
carbonate  of  lime,  says,  (S  We  may  from  hence  conclude,  that 
the  characters  taken  from  the  form  of  the  molecule,  and  of  the 
crystals,  will  not  suffice  to  distinguish  the  several  species  of  mi¬ 
nerals  from  one  another.” — By  these  expressions,  which  are  di¬ 
rected  against  the  brilliant  observations  of  Hauy,  Mr.  Drappier 
only  shews  how  little  he  is  acquainted  with  the  system  of  that 
mineralogist.  For  Hauy  constantly  detines  a  mineral  species  by 
the  aggregate  of  its  properties  ;  and  as  constantly  acknowledges 
the  insufficiency  of  the  primitive  crystalline  forms  to  determine 
them,  although  he  contends,  that  in  conjunction  with  some  simple 
trials  they  may  afford  considerable  certainty,  and  have  the  advan¬ 
tage  of  being,  for  the  most  part,  of  easy  acquisition.  Several  of 
the  French  chemists,  however,  have  fallen  into  the  same  error  of 
ascribing  to  Hauy,  the  idea  of  its  being  possible  to  recognise  all 
mineral  species  by  their  crystalline  forms.  Even  Beithollet,  tl^e 
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«nly  philosophical  chemist  in  that  school,  is  not  exempt  from  this 
fault. 

As,  therefore,  Hauy  disclaims  the  sole  sufficiency  of  the  crys¬ 
talline  forms,  it  is  evident  that  the  results  of  this  analysis  cannot 
be  alleged  against  him,  because  in  arranging  this  ore  along  with, 
the  carbonate  of  lime,  he  relied  upon  the  accuracy  of  Bergman, 
But  the  case  is  entirely  different  with  the  chemists,  who  pretend 
to  decide  ultimately,  and  without  appeal,  on  the  constituent 
parts  of  minerals,  since  here  we  see  that  very  different  results 
have  been  obtained  by  different  persons,  some  of  whom  hold  the 
highest  rank  in  the  science. 

It  seems  evident  from  the  analysis  of  Descostils,  that  two  dis¬ 
tinct  saline  minerals  have  been  confounded  together  under  the 
common  name  of  white  or  sparry  iron  ore  ;  the  one  a  carbonate 
of  iron  and  magnesia,  the  other  a  carbonate  of  iron  and  manga¬ 
nese.  The  crystalline  texture  of  the  first  is  regular,  that  of  the 
second  confused.  It  remains  to  determine  the  truth  of  this  con¬ 
jecture,  and  in  that  case  to  shew  the  oryetognostic  and  geognostic 
characters,  by  which  the  difference  of  the  two  species  can  be 
determined  with  the  utmost  precision.  But  the  observations  of 
Berthier  seem  to  shew  that  sparry  iron  ore  may  be  still  more  di¬ 
versified  in  its  composition. 


On  the  Composition  of  Carbonate  of  Lime.  By  Descostils.— 

Jour,  de  Phys .  Mai  1800. 

Mr.  Descostils  dissolved  aragonite  of  Auvergne  in  muriatic 
acid,  and  found  that  the  solution  did  not  afford  any  precipitate  on 
the  addition  of  ammonia,  nor  of  sulphuretted  hydrogen  :  hence 
it  was  evident  that  this  stone  did  not  contain  any  iron  or  manga¬ 
nese,  agreeable  to  Mr.  Proust’s  idea. 

The  solution  of  a  specimen  of  very  white  and  transparent  cal¬ 
careous  spar  assumed  a  yellowish  colour  by  ammonia,  and  let  fall 
black  flocks  on  adding  [sulphuretted]  hydrogen  ;  so  that  iron 
was  evidently  contained  in  this  specimen.  But  some  calcareous 
spar  from  Feroe,  which  was  still  more  transparent  than  the  other, 
being  treated  in  the  same  manner,  did  not  shew  any  signs  of  con¬ 
taining  metallic  oxides. 

Hence  Mr.  Descostils  thinks  that  we  must  seek  for  some  other 
cause  of  the  difference  between  the  crystallization  of  the  arago¬ 
nite  and  calcareous  spar. 


On  the  Composition  of  the  Carbonates  of  Lime.  By  Mr.  ***. — 

Ann.  de  Chim.  No.  1/3. 

Very  pure  calcareous  spar  was  dissolved  in  dilute  nitric  acid, 
and  a  portion  of  the  solution  was  poured  into  prussiate  of  potash  \ 
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a  white  precipitate  was  formed,  which  was  redissolved  by  the  ad¬ 
dition  of  muriatic  acid.  The  solution  was  colourless,  but  in  a 
few  days  it  acquired  a  slight  blue  colour  just  equal  to  that  acqui¬ 
red  by  the  prussiate  of  potash  itself,  to  which  a  little  muriatic 
acid  had  been  added.  No  sensible  precipitation  took  place  :  hence 
we  may  conclude  that  the  spar  did  not  contain  manganese,  and 
that  the  slight  trace  of  iron  was  owing  to  the  prussiate  itself. 

The  nitrous  solution  was  evaporated  to  dryness  3  fresh  acid  was 
added,  and  again  abstracted.  The  residuum  was  still  white,  and 
completely  soluble  in  water.  The  solution  added  to  prussiate  of 
potash  gave,  as  before,  not  the  least  sign  of  iron  or  manganese. 

Calcareous  spar  and  aragonite  were  dissolved  separately  in  ni¬ 
tric  acid  5  the  gas  disengaged  during  the  operation  did  not  de¬ 
stroy  the  polish  of  the  tubes  adjusted  to  the  matrasses.  Neither 
prassiates  nor  sulphuretted  hydrogen  gave  any  signs  of  the  so¬ 
lutions  containing  a  metallic  substance.  Ammonia  was  not  ren¬ 
dered  turbid,  nor  lime-water,  nor  muriate  of  barytes.  The  ad¬ 
dition  of  a  sulphate  did  not  exhibit  any  signs  of  barytes,  or  of 
strontian.  Solution  in  dilute  sulphuric  acid  and  subsequent 
crystallization  did  not  point  out  any  difference  between  these  two 
Stones  3  so  that  the  iron  and  manganese  found  by  Mr.  Proust  in 
the  former  were  probably  owing  to  some  impurity  3  and  both  the 
calcareous  spar  and  aragonite  appear  to  be  mere  carbonates  of  lime. 

It  would  be  proper  for  persons  who  mean  to  pursue  this 
subject  to  examine  the  hard  carbonate  noticed  by  Bournon. 
Notwithstanding  its  characters  are  different  from  those  stones 
examined  above,  the  analysis  of  it  by  Chenevix  exhibits  no  dif¬ 
ference.  ■ 


Observations. -~We  have  here  another  instance  in  which  the 
resources  of  chemistry  fail.  The  great  difference  between  the 
several  minerals  which  upon  analysis  exhibit  only  carbonate 
of  lime,  evidently  shews  the  presence  of  some  principles  which 
the  balance  will  not  discover,  at  least  in  such  small  portions  as 
are  used  by  the  chemists. 


Observations  on  the  Root  of  Ipecacuanha.  By  Mr.  Henry. — Ann% 

tie  Chim.  No.  J  6g. 

Notwithstanding  preceding  experiments  indicated  the 
ligneous  part  of  the  root  of  ipecacuanha  to  be  equally  effective 
with  the  cortical,  apothecaries  were  obliged  to  reject  the  ligneous 
part  when  they  prepared  the  powder  of  that  substance.  Fresh 
experiments  made  in  the  hospitals  at  Paris  evidently  shewed  that 
the  ligneous  part,  when  powdered,  was  equally  emetic  and  purga¬ 
tive  as  the  other  3  but  to  put  an  end  to  everv  doubt,  |Vfr. 
made  the  following  comparative  experiments. 
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Ten  grammes  of  the  cortical  part  yielded  to  ether,  7  deci¬ 
grammes  of  resin. 

Another  10  gr.  gave  with  alkohol,  6  decigr.  of  resin. 

Another  10  gr.  treated  with  warm  water  yielded  18  decigr.  of  at 
citron-coloured  dry  extract,  entirely  soluble  in  water,  and  slightly 
bitter. 

Another  10  gr.  by  boiling  in  water  yielded  about  25  decigr.  of 
extract. 

The  ligneous  part  treated  in  the  same  manner  yielded  to  sul¬ 
phuric  ether  3  decigr.  of  resin,  to  alkohol  25  centigr.  of  resin, 
to  warm  water  14  decigr.  of  dry  extract,  and  to  boiling  water  28 
decigr.  of  extractive  matter. 

Four  grains  of  the  resin  mixed  with  a  little  sugar,  and  30  or 
50  grammes  of  water,  was  emetic  and  purgative  $  but  the  extract 
was  weaker,  requiring  6  or  8  grains  to  produce  the  same  effect. 

The  cortical  part,  when  boiled  in  water,  swelled  like  Bassora 
gum,  (gum  kutterah  ?)  and  when  nitric  acid  at  30®  was  abstract¬ 
ed  fr<#m  it,  it  left  malic  acid  ;  so  that  it  is  probably  a  gum  mixed 
With  resin  and  extract.  Which  give  it  the  emetic  quality,  as  it  has 
no  such  effect  after  it  has  been  treated  with  water  and  alkohol. 

When  the  cortical  part  is  boiled  in  water,  the  water  becomes 
turbid,  and  a  cloud  is  formed  in  it  5  a  whitish  matter  is  separable 
by  the  filter.  This  matter  somewhat  resembles  caoutchouc.  It 
becomes  coloured  in.  time,  but  without  being  altered  j  and  it  chs-* 
solves  with  ease  in  ether,  and  in  alkohol  of  40rj.  It  retains  a 
large  quantity  of  fee  ole. 

The  wratery  solutions  both  of  the  cortical  and  ligneous  part. 
Whether  formed  by  decoction  or  infusion,  exhibited  the  same  ef¬ 
fects  with  reagents.  They  immediately  reddened  tincture  of  lit¬ 
mus  ;  they  were  not  rendered  turbid  by  solution  of  glue,  nor  by  the 
sulphuric  acid  ,*  they  yielded'  a  white  precipitate  with  nitrate  of 
silver  $  they  were  not  precipitated  by  muriate  of  barytes,  or  tar~ 
trite  of  potash  and  antimony ;  they  gave  a  slight  precipitate  with 
oxalate  of  ammonia  :  hence  we  may  infer  that  the  root  of  ipe-- 
cacuanha  contains  a  vegetable  acid,  and  different  salts  with  basis 
of  lime. 

The  root  of  ipecacuanha  distilled  by  the  retort  yielded  water,, 
oil,  acetous  acid  holding  oil,  and  elastic  fluids.  30  grammes  of 
the  root,  on  being  burnt  to  ashes  and  lixiviated,  yielded  only 
about  15  centigrammes  of  sulphate  of  lime  mixed  with  a  small 
quantity  of  some  muriate,  the  basis  of  which  could  not  be  de¬ 
termined.  '  iV 
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Analysis  of  Bochsotip.  By  Bucholz. —From  Gchlen's  Journ.  dot 
Che/n.  in  Ann.  de  CJiim.  No.  1 67. 

A  specimen  of  this  mineral  from  Artern,  in  Upper  Saxony* 
yielded,  on  analysis,  44.  silica,  26.5  alumine,  8.  oxide  of  iron 
20.5  water,  0.5  lime,  and  a  loss  of  0.5  was  sustained. 


Experiment s  upon  Ivory ,  fossil  Ivory,  and  the  Enamel  of  the 

Teeth,  to  discover  whether  these  Substances  contain  fluoric  Acid. 

By  Fourcroy  and  Vauciuelin. — Ann .  de  Clam.  No.  1 6g. 

The  account  given  by  Gay  Lussac,  of  the  discovery  of  fluoric 
acid  in  ivory,  fossil  ivory,  and  the  enamel  of  the  teeth,  by  Mori- 
ehini  (see  p.  5/),  occasioned  the  following  experiments  : 

The  substances  tried  were  previously  calcined,  in  order  to  faci¬ 
litate  the  action  of  the  sulphuric  acid.  Fresh  ivory  lost  by  this 
calcination  45  per  centum,  Siberian  fossil  ivory  41  f,  that  of  Loyo 
41,  of  the  Canal  du  Lourque  18,  of  Peru  15,  of  Argenteuil  14, 
the  enamel  of  the  teeth  losfionly  11|,  and  became  of  a  fine  blue 
colour,  owing  to  the  quantity  of  phosphate  of  iron  that  it  con¬ 
tains.  Ihe  loss  by  calcination  in  the  fossil  ivories  depends  upon 
the  quantity  of  gluten  which  they  retain. 

From  5  to  20  grammes  (75— 300  grains  Engl.)  of  the  calcined 
substances  were  then  mixed  with  sulphuric  acid,  and  the  mixture 
heated.  The  enamel  of  the  teeth,  ivory,  and  the  fossil  ivories  of 
Siberia  and  of  Loyo,  did  not  yield  any  trace  of  fluoric  acid  5  the 
fossil  ivories  of  the  Canal  du  Lourque  and  of  Argenteuil  yielded 
very  sensible  traces  of  that  acid,  the  inside  of  the  tubes  commu¬ 
nicating  with  the  vessel  containing  the  heated  mixture  having  lost 
their  polish,  and  become  coveied  with  a  white  powder,  which  was 
silica,  hluate  of  lime  being  mixed  with  ivory,  in  the  proportion 
in  ar^  even  f5,  afforded  still  more  evident  marks  of  the 
fluoric  acid  ;  and  hence  it  is  evident  that  even  in  the  fossil  ivories 
of  the  Canal  du  Lourque  and  of  Argenteuil  there  cannot  be  con¬ 
tained  more  than  3  or  4  per  centum  of  that  acid. 

The  chemists  who  announced  the  discovery  of  fluoric  acid  in 
ivoiy,  recalled  to  our  minds  that  Rouelle  had  formerly  attempted 
in  vain  to  obtain  phosphorus  from  this  substance.  Mess.  F.  and 
V.  ho  we\  er,  extracted  15  grammes  from  300  gr.  of  ivory,  which 
is  nearly  the  same  proportion  as  is  usually  obtained  from  bones. 

The  piercing  vapour  which  is  exhaled  on  mixing  the  calcined 
ivory  with  sulphuric  acid,  does  not,  in  Mels.  F.  and  V.’s  opinion, 
crise  from  fluoric  acid,  but  from  a  portion  of  the  sulphuric  acid, 
which  is  exhaled  along  with  the  water  in  consequence  of  the 
great  increase  of  temperature  that  takes  place  in  the  -  mixture* 
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The  authors  say  they  have  attempted  in  several  other  ways  to  dis¬ 
cover  the  existence  of  fluoric  acid  in  these  substances  :  particu¬ 
larly  they  heated  ivory  with  sulphuric  acid  in  a  glass  vessel,  co¬ 
vered  with  a  piece  of  moistened  felt,  but  without  success. 

It  is  certainly  singular,  that  although  ivory  does  not  contain 
fluoric  acid,  yet  fossil  ivory,  from  the  most  distant,  places,  contains 
some  portion  of  it.  Hence  it  appears  that  it  becomes  impreg¬ 
nated  with  it ;  for  to  suppose  that,  according  to  the  opinion  of 
Klaproth,  the  phosphoric  acid  is  partly  converted  into  the  fluoric, 
is  very  hypothetical. 

If  the  fluoric  acid  really  existed  in  ivory  and  the  enamel  of  the 
teeth,  we  ought  to  find  it  in  vegetable  and  animal  substances, 
unless  we  supposed,  gratuitously,  that  it  was  developed  in  the 
animal  itself. 

It  therefore  is  most  probable  that  ivory  buried  in  the  earth 
combines  in  process  of  time  with  fluoric  acid  $  which  acid  may 
either  enter  into  it  from  without,  a  supposition  which  requires 
the  presence  of  fluoric  acid  in  every  part  of  the  world,  or  else  we 
must  admit  that  some  of  the  principles  of  the  ivory  are  changed 
into  fluoric  acid.  In  our  present  ignorance  of  the  nature  of  this 
acid,  we  cannot  say  that  this  change  Is  impossible,  nor  indeed  can 
we  form  any  judgment  respecting  this  transmutation. 


Chemical  Observations.  By  A.  F.  Gehlem. — Journ.  de  Phys. 

Juin  180(5. 

These  observations  are  contained  in  a  letter  from  Dr.  Gehlem 
to  Mr.  Delametherie. 

Berzelius  has  found  that  if  nitrous  oxide  is  prepared  from  ni¬ 
trate  of  ammonia  containing  muriatic  acid,  the  gas  contains 
oxygenized  muriatic  acid.  In  one  experiment  the  oxygenized 
acid  was  so  abundant  that  it  not  only  communicated  its  smell 
and  flavour  to  the  water  in  the  trough,  but  also  rendered 
the  nitrous  oxide  yellow.  It  could  not  be  perfectly  separated 
from  the  nitrous  oxide  by  washing  the  latter  with  water.  On 
respiration  it  produced  the  effects  described  by  Proust.  The  am¬ 
monia  which  is  combined  with  the  muriatic  acid  is  decomposed 
at  the  same  time.  Berzelius  is  certain  that  he  has  not  mistaken 
nitrous  acid  for  oxygenized  muriatic. 

Nitrate  of  ammonia,  exempt  from  muriate,  yielded,  on  decom¬ 
position  by  a  well-managed  fire,  very  pure  oxide,  so  that  it  was 
almost  entirely  absorbed  by  alkohol,  a  very  small  residuum  of 
azote  being  left.  The  oxide  has  a  sweet,  agreeable  taste,  which 
entirely  fills  the  lungs  ;  but  neither  Berzelius  nor  his  friends  have 
experienced  the  gentle  intoxication  said  to  be  produced  by  live  ni¬ 
trous  oxide. 
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Berzelius  has  verified  the  experiments  of  Morichini,  and  has 
found  that  the  enamel  of  human  teeth  contains  at  most  only  three 
per  cent,  of  fluoric  acid.  That  acid  is  also  found,  but  in  very 
small  quantity,  in  fresh  bones,  and  even  in  urine,  as  might  be  ex¬ 
pected.  It  were  to  be  wished  that  these  experiments  were  made 
upon  a  larger  scale  for  the  greater  satisfaction.  Some  chemists 
have  denied  that  human  urine  contains  benzoic  acid,  yet  a  manu¬ 
factory  of  sal  ammoniac  at  Schoenebec,  near  Magdebourg,  which 
employs  urine,  is  able  to  furnish  that  acid  by  the  hundred  weight. 

The  same  chemist  says  his  experiments  prove  that  the  sebacic 
acid  of  Thenard  bears  the  same  relation  to  the  benzoic  acid  that 
the  zoonic  acid  of  Berthollet  bears  to  the  acetic  acid. 

It  has  been  said  that  Vauquelin  and  Laugier  discovered  chrome 
in  the  meteoric  stones,  but  it  was  Lowitz  that  made  that  disco¬ 
very,  as  may  be  seen  in  Gehlem’s  Journal,  iv.  627.  Biot  is  also 
said  to  suspect  the  existence  of  hydrogene  in  the  diamond,  but 
this  has  been  announced  several  years  ago,  upon  other  considera¬ 
tions,  by  Winterl. 

Olservations. — We  have  here  another  chemist  of  eminence 
and  veracity,  who  not  only  affirms  the  enamel  of  human  teeth  to 
contain  fluoric  acid,  but  has  even  ascertained  its  maximum  of 
quantity. 


On  a  new  Principle  in  Asparagus .  By  Mess.  Vauquelin  and 
Kobiquet. — Ann.  de  Cfiim.  No.  l6p. 

Mr.  Robiquet  having  left  in  Mr.  Vauquelin’s  elaboratory. some 
inspissated  juice  of  asparagus,  the  remains  of  his  analysis  of  that 
vegetable  which  was  published  in  a  former  volume  of  the  Annals, 
Mr.  V.  observed  in  this  mass  a  great  number  of  crystals,  two 
kinds  of  which  seemed  to  be  new.  As  they  were  different  in 
their  appearance,  they  were  easily  separated. 

The  first  kind  became  perfectly  white  and  transparent  when  it 
had  been  crystallized  several  times  5  it  had  a  sharp  taste,  rather 
nauseous,  and  excited  the  secretion  of  the  saliva.  It  was  hard, 
brittle,  and  of  a  regular  form,  which,  according  to  Hauy,  to  whom 
some  crystals  were  sent,  was  a  straight  rhomboidal  prism ;  the 
greater  angle  of  the  base  was  about  130°  ;  and  planes  were  sub¬ 
stituted  for  the  edges  of  the  base,  and  the  two  angles  at  the  extre- 
mity  qf  its  grand  diagonal. 

Mr.  R.  observed  this  substance  in  his  analysis  of  asparagus, 
but  considered  it  as  an  ammoniacal  salt,  probably  because,  having 
only  a  very  small  quantity  of  it  imperfectly  purified,  he  was  de¬ 
ceived  by  the  ammoniacal  salt  with  which  the  juice  of  this  plant; 
abounds. 
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it  is  soluble  in  water  :  the  solution  has  no  signs  of  acidity  nor 
of  an  alkaline  nature.  Infusion  of  nut-galls,  acetate  of  lead,  oxalate 
of  ammonia,  muriate  of  barytes,  and  hydrosulphuret  of  potash, 
do  not  change  this  solution  in  the  least.  It  is  not  soluble  in 
alkohol.  Triturated  with  potash,  it  yielded  no  trace  of  ammonia, 
but  seemed  to  become  more  soluble  in  water.  When  exposed 
to  heat  in  a  platina  crucible,  it  swelled  considerably,  and  emitted 
at  first  vapours  equally  piercing  as  those  of  wood,  and  towards 
the  end,  others  resembling  those  of  animal  matters  5  much  char¬ 
coal  remained,  perfectly  insipid,  and  which  left  upon  incinera¬ 
tion,  an  almost  imperceptible  quantity  of  earth  that  was  certainly 
accidental.  Nitric  acid  decomposes  this  substance;  the  solution 
becomes  yellow,  and  bitter,  as  with  animal  substances.  When 
the  action  of  the  nitric  acid  is  over,  the  addition  of  lime  causes  an 
abundant  emission  of  ammonia. 

This  substance  is  not  acid,  as  it  does  not  redden  tincture  of  lit¬ 
mus  ;  nor  is  it  a  neutral  salt,  since  it  contains  neither  alkali  nor 
earth. 

The  other  kind  of  crystals  were  equally  white,  but  not  so  trans¬ 
parent;  they  were  without  any  consistence,  crystallized  in  fine 
needles,  and  had  a  sweetish  taste,  resembling  manna,  to  which 
substance  they  had  some  similitude. 


Experiments  made  ly  the  Galvanic  Society.  By  Mr.  Riffault.— 

Ann.'de  Chim.  No.  l6g. 

Mr.  Marechaux  de  Wesel  having  informed  the  Society  that 
neither  water  nor  an}/  watery  solution  was  necessary  for  producing 
galvanic  effects  with  a  pile ;  and  that  he  had  constructed  piles  of 
Zinc  and  brass  with  discs  of  unmoistened  pasteboard,  the  Society 
thought  proper  to  repeat  the  experiments.  They  therefore  formed 
a  vertical  column  of  49  pairs  of  discs,  made  of  zinc  and  brass, 
with  other  discs  of  unmoistened  pasteboard  interposed,  upon  a 
larger  disc  of  brass  having  3  holes  near  the  circumference.  The 
pile  was  suspended  by  means  of  silk  strings,  so  as  to  form  what 
Mr.  M.  calls  a  pendulous  column.  This  pile,  when  applied  to 
the  electro-micrometer  of  Veau-Delaunay,  exhibited  a  tension  of 
360a. 

Four  discs  of  blotting-paper  being  substituted  for  each  paste¬ 
board  disc,  no  effect  was  produced.  Pasteboard  dried  in  an  oven 
being  used,  the  mean  tension  was  372° ;  the  same  discs,  with  25 
pairs  of  metallic  discs,  gave  only  l6’Ok  Metallic  discs  only  pro¬ 
duced  no  effect.  Hence,  although  some  galvanic  effects  were  pro¬ 
duced  by  Mr.  M.’s  piles,  yet  they  were  very  weak,  and  required 
the  assistance  of  a  very  sensible  instrument  to  discover  them. 

Dr.  Joseph  Baronio,  of  Milan,  having  published  in  the  Monh 
teur  a  description  of  a  galvanic  pile  formed  entirely  of  vegetable 
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matters,  the  Society  endeavoured  also  to  repeat  his  experiments 
The  pile  was  formed  ot  60  pairs  of  discs,  2  inches  in  diameter, 
ot  beet-root  and  horseradish-root,  with  shallow  discs  of  walnut 
wood  boiled  in  vinegar  between  them ;  into  these  last  was 
poured  a  solution  of  acidulous  tartarite  of  potash  in  vinegar  :  the 
lower  extremity  of  the  pile  stood  upon  a  leaf  of  scurvy-grass 
(cochlearia)  j  and  upon  the  upper  part  was  placed  a  double  slip  of 
blotting-paper  soaked  in  vinegar.  But  they  did  not  find  that  this 
pile  had  any  effect  upon  prepared  frogs,  or  even  upon  the  electro- 
micrometer. 

A  pendulous  pile  of  (50  pairs  of  new  discs  of  copper,  and  of 
zinc,  with  unmoistened  pasteboard  placed  between  them,  indi¬ 
cated  ISO0,  and  yet  it  had  no  effect  upon  prepared  frogs.  Whence 
it  appears  that  the  electro-micrometer  is  far  more  sensible  to  the 
smaller  degrees  of  galvanism  than  frogs. 


Chemical  Examination  of  the  fossil  Bones  found  in  the  Department 
of  the  Maine  and  the  Loire.  By  Mr.  Chevreuil. — Ann.  de 
Chim.  No.  160. 

The  bones  analyzed  were  found  at  Chavaignes.  When  mixed 
u  itn  sulphuric  acid,  they  effervesced,  and  on  applying  heat,  the 
mixture  emitted  vapours  of  fluoric  acid,  which  corroded  glass. 
Some  fossil  teeth  found  in  the  same  soil  also  yielded  vapours  of 
fluoric  acid.  They  both  contained  phosphoric  acid. 

By  a  careful  analysis,  the  particulars  of  which  are  detailed  by 
Wr.  C.  1 00  parts  of  the  bones  yielded  of  sulphate  of  lime 
mixed  with  animal  matter,  10£  water,  6 /  phosphate  of  lime,  and 
phosphate  of  iron-and-manganese,  1  aiumine,  4  carbonate  of  lime, 
and  as  much  fluate  of  lime  as  yielded  1 5  of  carbonate  of  lime. 


The  Analysis  of  Bird* lime.  By  Bouillon  Lagrange. — Ann.  de 

Chim.  No.  1(36'. 

The  bird-lime  analyzed  by  the  author,  was  prepared  by  him¬ 
self,  from  the  inner  bark  of  the  holly,  by  pounding  it,  boiling  it 
in  water  for  four  or  five  hours,  pouring  oft'  the  water,  and  leaving 
it  in  a  cellar  until  it  became  viscous. 

Bird-lime  thus  prepared  has  a  greenish  colour,  a  bitter  taste,  it 
is  sticky,  and  draws  out  into  threads.  Its  odour  resembles  that 
of  linseed  oil.  By  exposure  to  air  and  light,  it  grows  brown  and 
dries.  It  may  then  be  reduced  to  powder,  and  its  glutinous  cha¬ 
racters  are  not  restored  by  the  addition  of  water.  It  reddens  tinc¬ 
ture  of  tnmsoi.  By  heat  it  melts,  but  does  not  become  very 
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hquid  j  it  swells  up,  and  acquires  a  brownish  colour,  but  on 
cooling  it  resumes  its  former  properties.  On  live  coals  it  burns 
with  flame,  and  gives  out  much  smoke.  Heated  in  a  crucible  it 
inflames  as  soon  as  it  is  red,  and  the  combustion  continues 
although  the  crucible  is  taken  from  the  fire.  A  white  and  very 
alkaline  ash  remains,  which  contains  also  the  sulphate  and  muriate 

of  potash,  the  carbonates  of  lime,  and  of  alumine,  and  a  little 
iron. 

Water  has  little  action  on  bird-lime  $  it  becomes  bitter,  and  red¬ 
dens  tincture  of  turnsol ;  by  evaporation  and  treatment  with  alko- 
hol,  mucilaginous  and  extractive  matter  is  separated. 

Concentrated  solution  of  pure  potash  dissolves  bird-lime  ra¬ 
pidly,  and  forms  with  it  a  kind  of  soap,  which  becomes  hard  in 
the  air,  and  is  very  soluble  in  water  and  alkohol :  these  solutions 
are  decomposed  by  acids. 

Even  weak  acids  act  upon  bird-lime  ;  and  when  concentrated, 
their  effects  are  considerable. 

Sulphuric  acid  blackens  it.  On  adding  lime,  a  magma  is  formed, 
from  which  acetous  acid  and  ammonia  are  disengaged. 

Nitric  acid  has,  when  cold,  little  action  upon  bird-lime*;  but 
on  applying  heat,  it  becomes  yellow,  and  a  hard  brittle  mass  is 
left.  A  fresh  portion  of  nitric  acid  dissolves  this  resin,  which 
is  partly  converted  into  malic  and  oxalic  acids.  By  continuing 
the  evaporation,  a  yellow,  very  friable  matter  is  left,  which  sof¬ 
tens  upon  handling,  is  very  elastic,  and  melts  with  a  slight  heat. 
This  kind  of  wax  is  al&o  soluble  in  potash,  forming  with  it  a 
brown  soap ;  it  is  partly  soluble  in  alkohol,  which  becomes 
yellow,  and  on  evaporation  leaves  a  yellow  matter,  which  has  no 
longer  a  fatty  appearance. 

Muriatic  acid  has  no  action  on  bird-lime  in  the  cold,  but  by 
heat  the  bird-lime  grows  black. 

Oxygenized  muriatic  acid  passed  through  bird-lime,  kept  melted 
in  water,  causes  it  to  become  white  f  to  be  no  longer  viscous, 
but  to  be  divided  into  hard  lumps,  containing  in  their  centres  un¬ 
altered  bird-lime.  This  oxygenized  bird-lime  may  be  reduced, 
to  powder,  it  is  insoluble  even  in  hot  water,  it  does  not  melt  at  a 
high  temperature,  and  it  neither  becomes  yellow,  nor  forms  a  resin 
with  nitric  acid. 

Acetous  acid  partly  dissolves  bird-lime ;  the  acid  acquires  a 
yellow  colour,  and  leaves  on  evaporation  a  resinous  substance. 

Litharge  heated  with  bird-lime,  became  gray,  and  formed  a  kind 

of  plaster. 

Boiling  alkohol,  of  40  degrees,  dissolves  bird-lime,  forming  a 
transparent  yellow  solution  which  becomes  turbid  on  cooling  :  a 
substance  may  be  separated,  by  filtration,  that  has  the  appear¬ 
ance  and  characters  of  wax.  The  filtered  solution  is  bitter,  nau¬ 
seous,  precipitable  by  water,  and  leaves  a  resinous  substance  on 
evaporation. 
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Sulphuric  ether  is  the  best  solvent  for  bird-lime  ;  it  acts  very 
quickly,  and  forms  a  greenish  solution,  which  reddens  turnsol. 
If  a  little  water  is  added  to  this  solution,  the  ether  separates  ;  but 
if  a  quantity  of  water  sufficient  to  dissolve  the  ether  is  added,  a 
stratum  of  oil  rises  to  the  surface,  which  strongly  resembles  lin¬ 
seed  oil,  and  forms  a  plaster  with  litharge.  The  ethereal  solution 
leaves,  on  evaporation,  a  yellow,  greasy,  soft  substance,  like 
wax. 

Hence  bird-lime  differs  from  gluten,  by  containing  uncom¬ 
bined  acetous  acid  ;  by  partaking  very  slightly  of  an  animal  na¬ 
ture  ;  by  containing  mucilage  and  extract ;  by  the  great  propor¬ 
tion  of  resin  which  may  be  obtained  by  nitric  acid,  and  by  its  being 
.soluble  in  ether. 


Ob  servations. — Thus  another  proximate  principle  is  added  to 
the  constituent  parts  of  vegetables,  already  sufficiently  numerous 
to  afford  matter  for  experiments  for  ages  of  industry. 


Analysis  of  Schillerspath.  By  J.  J.  Dr  appier.  Jour,  clcs  Mines, 

No.  102. 

The  schillerspath  of  the  Germans  is  a  mineral  substance,  hav¬ 
ing  a  play  of  colours,  and  composed  of  laminae,  which  have  irr 
some  positions  a  lively  and  almost  metallic  lustre,  in  others  the 
lustre  totally  disappears.  Its  colour  varies  from  different  shades 
of  green  to  brass-yellow,  and  sometimes  it  is  even  silver-white. 
It  is  easy  to  reduce  to  a  powder,  wdiich  is  unctuous  to  the  feel. 
The  laminae  seem  to  be  of  a  regular  hexaedral  form. 

By  the  ingenious  analysis  of  M.  Drappier,  it  contains  41  of 
silica,  29  of  magnesia,  3  of  alumine,  1  of  lime,  14  of  oxide  of 
iron,  10  of  water,  a  loss  of  2  parts  in  the  100  being  sustained. 

Observations. — This  analysis  differs  from  those  of  Heyer  and 
Gmelin,  in  that  they  state  the  alumine  to  be  in  a  greater  propor¬ 
tion  than  the  magnesia. 

Schillerspath  is  the  Labrador  hornblende  of  Werner;  although 
Prof.  Jameson,  in  his  late  work  in  mineralogy,  has  neither  given 
schillerspath  as  a  synonyme  of  that  sub-species  of  the  clay  genus, 
nor  even  mentioned  it.  Hauy,  however,  who  has  bestowed  much 
labour  in  separating  minerals  into  distinct  species,  is  rather  of 
©pinion  that  this  union  of  schillerspath  with  hornblende  (called  by 
him  amphibole)  is  incorrect,  because,  as  is  above  hinted,  the  la¬ 
minae  form  an  hexaedral  prism ;  a  form  wdiich  is  incompatible 
with  the  primitive  form  of  the  amphibole. 
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On  the  Use  of  the  different  Species  of  Lycopodium  in  Dying.  By 
J.  F.  Westring. — Bullet,  des  Scien.  Therm.  12.  No.  sg. 

Mr.  Westring  is  well  known  for  the  experiments  he  has  made  qq 
the  uses  or  the  lichens  in  dying.  In  attempting  to  fix  the  colour  pro¬ 
duced  by  one  of  the  species  of  that  numerous  genus,  he  made  use  of 
lycopodium  complanatum  :  although  he  missed  his  original  aim,  he 
made  the  discovery  of  a  new  method  of  dying  wool  of  a  good  blue 
colour,  that  did  not  leave  any  mark  when  rubbed  upon  linen,  nor 
tinge  the  water  in  which  it  was  rinsed,  and  which  even  resisted 
boiling  with  soap  and  water.  The  only  inconveniency  is,  that  the 
wool  thus  dyed  becomes  red  with  acids,  but  the  colour  is  easily 
restored  by  a  weak  alkali. 

The'rqoss  dried  and  cut  is  placed  in  layers,  with  half  its  weight 
of  cloth  to  be  dyed ;  water  is  then  poured  on  it  so  as  to  keep  it 
covered,  aad  the  whole  is  boiled  for  two  or  three  hours,  fresh. 

(  o  dded  as  the  other  boils  away  ;  the  cloth  is  then 

taken  out,  wrung,  and  hung  up  to  dry  without  rinsing.  The 
cloth  thus  prepared  is  to  be  rinsed  with  cold  water,  put  into  a 
copper  well  tinned,  and  boiled  along  with  a  small  quantity  of 
brown  brazil  wood  in  river  water,  over  a  slow  fire,  for  half  an 
hour  or  an  hour,  according  as  the  blue  is  wanted  to  be  lighter  or 
darker..  The  cloth  is  then  to  be  rinsed  in  cold  water.  ^Instead 
of  boiling,  it  is  enough  to  macerate  the  liquor  for  a  couple  of 
hours  in  a  heat  of  0’O°  or  78°  Cels.  A  too  large  proportion  of 
brazil  wood  produces  a  violet  tinge  in  the  colour :  this  wood 
may  also  be  mixed  at  once  with  a  strong  decoction  of  the  moss, 
but  pill  saline  or  astringent  preparations  must  be  avoided. 

Ihe  lycopodium  clavatum  (or  club  moss)  may  be  employed 
for  the. same  purpose,  and  it  gives  a  much  deeper  blue.  At  pre¬ 
sent  this  plant,  which  is  still  more  common  (in  Sweden)  than  the 
L.  complanatum,  is  only  used  to  make  mats  ;  the  pollen  indeed  is 
used  in  medicine. 

Lycopodium  annotinum,  instead  of  blue,  produces  different 
shades  of  gray.  This  common  plant  also  affords  easy  methods  of 
fixing  several  colouring  matters  upon  cloths,  which  are  at  present 
very  difficult. 

L,  selaginoides,  and  L.  selago,  instead  of  blue,  produce  a  fine 
gray,  which  verges  upon  blue  and  violet. 

L.  alpinum,  which  forms  the  turf  on  the  mountains  of  Lapland, 
produces  a  blue  colour,  that  offers  a  greater  resistance  to  acids. 

Mr.  vVestring  thinks  great  advantages  may  be  gained  by  usino- 
these  mosses,  not  alone  as  dye  stuffs,  but  as  a  substitute  for  nut- 
galls,  &c.  He  also  thjnks  that  substances  may  be  procured  so  as 


I 


\ 


352  On  the  Use  of  the  different  Species  of  Lycopodium  hi  Dying. 

to  render  unnecessary  the  importation  of  brazil  wood.  The  dried 
bark  of  the  ash  gives,  when  used  with  lycopodium  complanatum, 
a  changeable  colour,  between  brown  and  blue  :  the  green  bark  only 
gives  a  fine,  but  useless  yellow. 

Silk  also  may  be  dyed  by  means  of  the  lycopodium  complana- 
turn  and  brazilwood;  it  takes  a  fine  blue  colour  verging  upon 
red  ;  if  the  quantity  of  the  wood  is  increased,  the  silk  becomes  of 
a  puce  colour. 

Lichen  parilis  is  the  only  lichen  that  yields  a  blue  colour:  half 
an  ounce  infused  in  river  water  for  three  days  at  the  heat  of  40*? 
or  50°  Cels,  will  colour  a  quart  of  water.  Three  or  four  quarts  may 
be  coloured  by  repeating  the  infusion  in  fresh  water.  But  this 
colour  cannot  be  fixed  by  any  known  method,  it  even  disappears 
by  the  application  of  boiling  water. 

The  bark  of  the  withered  branches  of  the  plum-tree,  taken  off 
after  the  first  frosts,  yields  a  good  carmelite  colour.  That  of  the 
populus  dilatata  (Lombardy  poplar)  communicates  a  good  yellow 
colour  both  to  wool  and  silk.  This  certainly  is  owing  to  the  addi¬ 
tion  of  lycopodium  ;  for  Mr.  Dambourney,  although  he  added  the 
solution  of  tin  in  aqua  regia,  obtained  only  a  false  colour.  Mr.  W„ 
also  found  that  the  addition  of  tin  in  solution  improved  the 
colour. 

Wool  passed  through  a  bath  of  lycopodium,  yields  with  lichen 
Westringii  a  fine  and  good  orange  colour,  much  superior  to  that 
produced  by  annotto.  The  same  colour  maybe  obtained  by  the  lichen 
nereus,  and  a  fine  clear  good  yellow  by  the  lichen  chlorinus  Achart. 
The  lichen  vulpinus  produces  by  this  means  a  fine,  good  citron 
colour.  All  these  colours  are  changed  by  being  treated  with 
brazil  wood ;  that  dyed  with  L.  Westringii  becomes  of  a  very  deep 
blue  black,  that  dyed  with  L.  chlorinus  of  a  fine  green  black, 
and  that  dyed  with  L.  vulpinus  of  a  blueish  green. 

Swietenia  m^hagoni  will  yield  an  aurora  colour  fit  for  cotton. 
Lichen  parellus  does  not  contain  any  colouring  matter,  the  red 
colour  usually  said  to  be  produced  by  it  being  owing  to  tire  use  of 
other  species. 

The  bark  of  the  pine  is  an  excellent  tonic,  and  may  even  be  sub¬ 
stituted  for  quinquina  :  this  bark  is  nutritious,  and  is  made  into 
bread  in  the  northern  parts  of  Sweden. 

In  Iceland  they  also  have  made  bread  of  sphagnum  pahistre 
{common  bog-moss):  this  bread  is  white,  and  is  said  to  taste  like 
the  usual  kind.  A  surgeon  at  Uleaborg,  who  has  followed  up 
these  experiments,  has  found  that  this  moss  contains  a  great  deal  of 
saccharine  matter.s 
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Description  of  the  Peridot  Idocrase,  and  four  other  new  Species  of 

S tones y  viz.  Succinite,  Mussite,  Alalite,  and  Topazolite,  found  in 

Piedmont.  By  B.  Bonvoisin. — Jour,  de  Phys.  Mai  1806. 

Mr.  Bonvoisin  intends  to  publish  his  travels  in  the  Piedmon¬ 
tese  Alps  ;  but  in  the  mean  time,  communicates  some  account  of 
the  new  minerals  he  has  discovered  in  them,  and  of  which  he  has 
deposited  specimens  in  the  principal  cabinets  of  Paris. 

Succinite  is  found  in  irregular  globular  masses,  seldom  larger 
than  a  bean,  which  are  either  disseminated  in  a  soft  lamellar 
stone  of  the  nature  of  serpentine,  or  in  the  true  serpentine.  Some¬ 
times  they  form  beds  in  this  stone.  Their  colour  is  yellowish, 
approaching  to  that  of  honey.  Their  external  surface  resembles 
that  of  a  resinous  substance,  which  has  lost  its  brilliancy  by  rub¬ 
bing  or  handling.  Their  fracture  is  granular,  translucid,  and  bril¬ 
liant  j  the  fragments  are  irregular,  sharp-edged,  and  almost  en¬ 
tirely  transparent.  They  are  very  brittle,  and  may  be  easily  re¬ 
duced  to  powder.  They  do  not  strike  fire  with  steel,  nor  scratch 
glass,  but  are  scratched  by  it  j  they  scratch  calcareous  spar,  and 
yield  a  blackish  glass  by  the  blowpipe.  They  are  found  in  the 
Vallee  de  Viu.  Mr.  Hauy  has  received  from  Germany  a  stone 
called  colophonite,  which  appears  to  have^some  resemblance  to 
them.  * 

Mussiie  is  crystallized  in  prisms,  which  are  rhomboidal  with 
obtuse  rounded  angles  ,  they  do  not  end  in  pyramids,  being  trun¬ 
cated  by  a  rhomboidal  plane.  These  prisms  are  brilliant,  and 
streaked  longitudinally.  They  are  usually  2  or  3  millimetres 
in.)  broad,  and  2  or  3  centimetres  (1  inch)  long  j  sometimes,  but 
rarely,  they  are  twice  this  size.  Their  colour  is  greenish  white, 
and  sometimes  white,  passing  into  apple  green,  but  also  a  little 
pearly.  They  are  usually  opake,  sometimes  translucid,  and  at  other 
times  entirely  transparent. 

These  crystals  are  imbedded  perpendicularly  in  a  grayish 
stone,  which  seems  to  be  of  a  similar  nature,  and  has  the  appear¬ 
ance  of  sand-stone.  They  are  aggregated  by  their  sides,  and  form 
by  their  summits  (which  are  of  different  heights)  a  species  of  den¬ 
drites  upon  the  surface  of  their  matrix.  Sometimes  they  diverge 
as  from  a  centre,  and  at  other  times  are  aggregated  in  bundles. 
The  prisms  are  also  frequently  curved.  As  these  crystals  are 
easily  broke  in  a  transverse  direction,  with  perfectly  smooth 
surfaces,  this  may  be  the  cause  of  their  being  found  truncated. 

Their  aspect  is  crystalline  ;  they  do  not  strike  fire  with  steel ; 
they  neither  scratch  glass,  nor  are  scratched  by  it.  By  the  blow¬ 
pipe  they  yield  a  glass  of  the  same  grayish  colour.  They  are  fre¬ 
quently  found  connected  with  metallic  minerals,  and  particularly 
with  specular  iron  ore, 
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They  are  found  in  the  Plaine  de  la  Mussa,  imbedded,  as  we 
have  said,  in  a  grayish  stone,  which  forms  a  kind  of  vein  in  a  bed 
of  very  dark  coloured  serpentine.  This  gray  stone  has  a  fine  gra¬ 
nular  fracture,  it  is  rough  to  the  touch,  middling  hard,  and  does 
not  strike  fire  with  steel  j  it  is  stratified,  and  the  mussite  is  found 
in  the  fissure.  Mr.  B.  thinks  this  gray  stone  is  prehnite  ecail- 
leuse. 

Peridot  idocrase  is  of  a  leek  green  colour,  rather  deep,  some¬ 
times  nearly  opake,  and  at  others  perfectly  transparent.  It  forms 
a  bed  between  serpentine.  Crystalline  druses  of  this  substance 
'are  found  in  the  horizontal  fissures  of  this  bed,  and  these  druses 
are  sometimes  intermixed  with  noble  garnets.  The  crystals  are 
commonly  rectangular  prisms,  surrounded  by  ^quadrangular  tra¬ 
pezoidal  pyramid,  truncated  at  the  apex.  The  prisms  are  some¬ 
times  truncated  by  a  very  brilliant  plane,  perpendicular  to  theii 
axis.  These  truncated  prisms  are  sometimes  found  aggregated 
parallelly,  so  that  the  truncating  planes  of  them  form  a  brilliant 
and  even  surface.  The  regular  and  insulated  prisms  are  most 
commonly  very  transparent,  and  may  be  cut  into  jewellery.  The 
colour  of  these  prisms  sometimes  approaches  to  that  of  the  hya¬ 
cinth,  or  of  reddish  white  wine.  This  stone  strikes  fire  with  steel, 
and  scratches  glass.  It  melts  easily,  by  the  blowpipe,  and  froths 
in  fusion. 

It  is  found  in  the  Plaine  de  la  Mussa. 

Alalite  has  commonly  the  form  of  flattened  quadrangular  prisms, 
surmounted  by  a  pyramid  of  four  planes,  truncated  at  the  apex. 
The  prisms  have  sometimes  all  their  lateral  faces  equal ;  some¬ 
times  the  edges  of  the  pyramid  are  truncated,  and  they  have 
additional  faces  upon  each  angle  ;  sometimes  the  bases  of  the 
prism  are  of  an  indeterminate  figure.  They  are  usually  colour¬ 
less,  and  almost  perfectly  transparent  3  sometimes  they  have  a 
slight  tinge  of  green  5  sometimes  they  have  a  whitish  opacity ; 
at  others  they  are  only  slightly  opake  and  white,  where  they  are 
connected  with  their  matrix.  They  are  from  3  to  10  millimetres 
(-to  t°  t4o  hrch)  thick,  and  generally  about  twice  as  long.  They 
are  always  streaked  longitudinally,  and  fibrous  ;  even  those  that 
are  transparent  appear  to  be  formed  of  parallel  longitudinal  fibres, 
which  appear  tQ  be  disposed  in  a  kind  of  planes,  that  reflect 
the  light.  Upon  this  account  the  lateral  faces  of  the  prisms,  al¬ 
though  brilliant,  permit  the  fibres  to  be  seen  in  the  interior  of 
the  crystal,  wffiich  gives  them  a  peculiar  opalescent  and  pearly 
appearance,  somewhat  silvery,  like  that  of  adularia.  The  crystals 
are  not  hard,  and  may  be  scratched  by  glass:  they  melt,  by  the 
blowpipe,  with  some  difficulty,  into  a  glass  of  the  same  colour. 

They  are  found  in  the  Montague  de  la  Ciarmetta,  most  com¬ 
monly  formed  into  druses  along  with  noble  garnet.  There  is  in 
the  same  place  a  vein  of  a  white  opake  substance,  which  appears  to 
be  alalite  in  mass. 
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Topazolite  is  found  in  small  dodecaedral  crystals,  with  rhombic 
faces,  which  are  imbedded  in  the  same  stone  as  the  mussite,  and 
frequently  intermixed  with  that  substance.  They  are  always 
imbedded  so  deep,  that  only  six  of  the  faces  can  be  distinguished, 
which  are  very  smooth  and  brilliant  ■,  the  largest  are  about  the 
size  of  a  chick-pea  ;  the  middling  size  are  as  large  as  the  head 
of  a  small  pin  ;  while  others  are  so  very  small,  that,  being  closely 
aggregated  together,  they  have  only  the  appearance  of  a  granular 
and  rough  varnish,  spread  over  the  matrix.  Their  colour  "is  topaz 
yellow,  passing  to  honey  yellow,  or  wine  yellow  j  sometimes  they 
are  white,  passing  into  straw  yellow.  Some  are  greenish  yellow, 
and  lastly,  a  few  insulated  crystals  have  been'  found  qf  a  fine 
emerald  green.  Their  fracture  is  uneven  and  angular,  like  quartz  j 
the  fragments  are  very  sharp  edged  5  they  yield  a  whitish  powder  j 
they  strike  fire  with  steel  5  the  faces  are  difficultly  scratched  by 
quartz  or  the  file,  but  the  latter  has  more  power  on  the  edges, 
because  they  are  brittle,  and  easily  broken.  They  scratch  glass! 
Their  specific  gravity  is  4. 

They  are  generally  found  aggregated  into  small  druses,  of  which 
the  largest  is  not  more  than  a  decimetre  (4  inches)  in  diameter. 

Some  crystallized  topazolite  ignited  for  two  hours  and  a  half, 
was  not  altered  in  form,  weight,  brilliancy,  or  transparency  3  but 
its  colour  was  changed  from  jonquil  or  sulphur  yellow,  to  dark 
honey  yellow,  inclining  a  little  to  green.  By  trituration  it  was 
reduced  to  a  pale  sulphur  yellow  powder,  which  by  the  help 
of  pure  potash  was  melted  into  a  glass  of  a  green  colour.  On 
pursuing  die  examination  further,  topazolite  was  found  to  be 
composed  of  3 7  silica,  2 g  lime,  2  alumine,  4  glucina*  25  iron, 
and  2  of  manganese,  a  loss  of  1  part  in  the  100  being  sustained  in 
the  analysis. 


Notes  on  the  above,  by  Mr.  Delametherie , 

Succinite  has  a  great  resemblance  to  some  hyacinthines  (ido- 
crase  or  vesuvian)?in  Mr.D.’s  possession  :  but  hyacinthinemelts with 
ease  into  a  glass  of  the  original  colour,  wrhile  succinite  is  melted 
with  more  difficulty,  and  yields  a  blackish  glass. 

Among  the  specimens  of  the  peridot  idocrase  left  by  Mr.  Bon- 
voisin,  which  are  very  beautiful,  no  peridots  (chrysolite  or  olivine) 
have  been  observed,  but  only  hyacinthines. 

Mr.  Delametherie  describes  many  of  the  crystallizations  of  the 
peridot  idocrase  and  alalite. 


Observations. — -The  mussite  here  described  seems,  from  its  ex¬ 
ternal  characters,  to  be  analogous  to  Waveliite,  if  not  the  same. 

The  topazolite,  notwithstanding  its  colour,  must  be  arranged 
along  with  emerald  and  euclase,  on  account  of  its  composition,  as  it 
differs  from  them  only  in  the  proportion  of  the  component  parts. 
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On  the  Fastening  of  Iron  in  Stones.  By  Gillet  Laumont. — Jour . 

de  Phys.  Juin  1806. 

The  fastening  of  iron  with  lead  is  commodious,  easy,  and  very 
lasting,  so  that  it  is  in  general  the  best  fastening.  It  has  been 
said  that  the  lead  is  not  immediately  in  contact  with  the  iron  or 
stone,  because  of  the  diminution  of  volume  which  takes  place 
when  the  lead  is  cooled.  But  this  assertion  is  not  true  3  for  the 
coolness  of  the  iron  and  stone  causes  an  immediate  setting  of  the 
surface  of  lead  next  to  them,  and  the  setting  continues  to  advance 
from  thence  to  the  centre,  where  a  manifest  depression  is  made, 
unless  the  lead  is  used  in  a  large  quantity. 

The  fastening  with  sulphur  is  very  commodious  and  very  cheap. 
It  might  be  usefully  employed  to  fasten  stony  substances  to  one 
another  3  but  sulphuric  acid  is  soon  formed,  which  acts  upon  the 
iron  3  and  this  by  the  augmentation  of  its  volume,  when  oxidized, 
causes  the  remaining  sulphur  to  scale  off  by  degrees.  This  oxi- 
dizement  of  the  iron  takes  place  more  particularly  in  those  parts 
that  are  immediately  above  the  sulphur,  which  are  frequently  en¬ 
tirely  corroded  for  a  decimetre  (4  inches)  or  more  in  height.  The 
sulphate  of  iron  produced  by  this  re-action  of  the  sulphur  and  iron 
on  each  other,  by  the  intermedium  of  water,  also  stains  the  marble 
or  stone,  a  circumstance  which  is  frequently  very  disagreeable. 

The  fastening  with  plaster  of  Paris  has  the  advantage  of  setting 
quickly,  and  of  being  very  strong,  on  account  of  the  augmentation 
of  volume  that  takes  place  when  this  substance  sets  3  but  it  will 
not  bear  exposure  to  the  weather. 

The  fastening  with  common  mortar  made  of  lime,  sand,  and 
pounded  tiles,,  may  be  very  good,  but  it  does  not  acquire  sufficiently 
quick  the  necessary  consistence. 

Iron  may  be  very  well  fastened  in  stones  by  means  of  mixtures 
qf  flings,  or  scales  of  iron,  with  vinegar,  soot,  or  urine.  Mr. 
Gillet  Laumont  fastened,  twenty Tive  years  since,  several  rings  in 
a  stud  stable,  by  means  of  linen  rags  moistened  with  a  mixture 
of  vinegar  and  soot,  some  nails  and  wedges  of  old  iron  being 
used  to  fill  up  the  holes.  This  method  is  peculiarly  adapted  for 
the  fixing  of  cramps  in  the  upper  part  of  an  arch,  where,  by  reason 
of  the  position,  neither  sulphur  nor  lead  can  be  employed.  It 
may  however  be  dangerous  when  the  holes  are  near  the  edge  of 
the  stone,  or  when  too  large  a  quantity  of  iron  is  employed  3  for 
then  the  augmentation  of  volume  during  the  oxidizement  of  the 
metal  will  split  the  stone.  ■  With  a  view  to  diminish  the  effect  of 
this  augmentation  of  volume,  the  author  introduced  cork  into  the 
holes  with  success. 

But  to  avoid  the  several  inconveniences  of  the  above  method. 
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Mr.  G.  L.  proposes  the  use  of  resinous  cements,  which  are  al¬ 
ready  employed  by  many  artists  to  fix  the  metals  or  stones  they 
intend  to  work  upon.  He  has  fastened  a  number  of  things  with 
melted  resin  mixed  with  ashes  or  powdered  bricks.  This  kind 
of  cement  is  cheap,  it  does  not  act  upon  the  iron,  it  unites  perfectly 
with  metals  and  stones,  and  it  is  not  soluble  in  water.  In  order 
to  give  it  a  greater  solidity,  he  introduced  into  the  holes  pieces  of 
hot  tiles,  before  he  poured  in  the  melted  mixture,  which  rendered 
the  whole  stronger,  and  occasioned  a  more  perfect  adherence  of 
the  iron  with  the  stone. 


Olservations. — All  the  methods  here  mentioned  are  well  known 
in  this  country,  but  that  of  causing5*  ifon  to  rust  in  the  holes  is  by 
no  means  so  often  employed  as  it  deserves.  We  have  known  even 
cast  iron  pots  of  very  large  dimensions,  which  had  been  cracked 
by  accidents,  to  be  rendered  again  serviceable,  by  filling  the  crack 
with  iron  filings,  and  moistening  them  with  vinegar. 


On  the  Fall  of  two  meteoric  Stones.  By  Dr.  Pages  and  Mr. 

Dhombres  Firmas. — Jour,  de  Pkys.  Juin  1806.. 

On  the  15th  of  March  1806,  at  half  past  five  in- the  evening 
there  were  heard  at  Alais,  and  the  neighbouring  places,  two  loud 
claps,  the  one,  a  few  seconds  after  the  other,  which  were  taken 
at  first  for  the  report  of  cannon  ;  they  were  followed  by  a  rolling 
noise,  which  lasted  ten  or  twelve  minutes.  A  few  drops  of  rain 
had  fallen  in  the  morning.  The  barometer,  which  stood  at  sunrise 
on  the  14th  at  0.751  metres,  fell  gradually,  so  that  it  stood  at, 
0.745  on  the  morning  of  the  15th,  but  at  noon  it  rose  0.0002. 
The  sky  then  cleared  up,  but  in  the  morning  some  clouds  hid  the 
sun  every  now  and  then.  The  centrograde  thermometer  marked 
12.5  as  its  maximum.  After  the  two  claps  the  sky  became 
more  cloudy  and  dark. 

At  Saint  Etienne  de  Lolm,  12  chiliometres  (7  miles)  from 
Alais,  two  persons  heard  the  claps,  which  they  at  first  took  for  the 
report  of  cannon,  fired  towards  Saint  Hippolyte  le  Fort.  But  the 
rolling  noise  that  succeeded,  anfl  seemed  to  describe  a  curve  from 
west  to  south,  and  from  thence  to  the  east,  undeceived  them,  and 
made  them  attend  to  the  clouds.  A  sort  of  -whistling  noise  suc¬ 
ceeded  to  the  rolling,  and  they  immediately  perceived  a  blackish 
body  to  come  out  of  the  clouds  in  the  north,  obliquely  towards 
them,  which  passing  over  their  heads,  fell  in  a  field  at  some  dis¬ 
tance  with  great  noise.  They  and  several  others  immediately 
searched  for  the  stone,  which  had  gone  0.12  metre  (5  inches)  under 
ground.  The  rock  that  formed  the  substratum,  had  split  it  into 
a  number  of  pieces,  some  of  which  were  found  still  warm,  at  the 
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distance  of  more  than  8  paces.  What  remained  in  the  hole, 
which  was  about  0.3  metre  (1  foot)  in  diameter,  were  blackish 
fragments  which  were  softened  by  the  rain  that  fell  the  next 
day.  Most  of  the  pieces  weighed  from  50  to  70  grammes  (about 
2  oz.  av.).  One,  however,  weighs  556  gr.  (1^  lb.  av.).  The  stone 
was  estimated  to  have  weighed,  when  entire,  about  4000  grammes 
(8  lb.  av.).  Its  form,  as  far  as  could  be  judged  from  the  frag¬ 
ments,  was  irregular  and  angular.  It  was  black  internally ,  as  well 
as  externally,  and  appeared  to  have  been  exposed  to  the  action  of 
fire. 

At  Valence,  18  chiliometres  (10  miles)  from  Alais,  four  per¬ 
sons  that  heard  the  clops,  and  the  rolling  noise  that  succeeded  it, 
were  led,  by  another  noise,  Yhat  resembled  that  of  an  iron  pulley 
when  the  rope  runs  swiftly  over  it,  to  regard  the  sky  with  atten¬ 
tion.  They  perceived  a  black  body  come  towards  them  from  the 
north,  which  fell  about  fifteen  paces  from  one  of  them,  and  bu¬ 
ried  itself  about  one  half  under  ground.  It  was  hot,  and  split 
into  three  pieces.  Its  form  was  somewhat  cubical,  about  the 
size  of  a  child’s  head,  and  it  weighed  about  four  pounds.  The 
fragments  of  it  adhered  to  a  magnet,  and  it  affected  the  magnetic 
needle.  It  did  not  strike  fire  with  steel.  When  put  into  wrater, 
it  diffused  itself  in  the  water  like  clay,  small  bubbles  of  gas  being 
disengaged.  Hence  it  appears  that  these  stones  differ  from  those 
which  have  fallen  elsewhere. 


Observations . — Mr.  Delametherie  informs  us  in  a  note,  that 
these  stones  have  been  analyzed  at  Paris,  and  that  he  means  to 
publish  their  analysis  in  a  short  time. 


A  chemical  Examination  of  native  Cinnalar.  By  Mr.  Klaproth, 
— Neue  Allgem .  Jour .  de  C-hemie ,  Band  V.  or  Jour,  des  Mines > 
No.  112. 

The  cinnabar  brought  from  Japan  is  in  insulated  grains  more 
or  less  crystalline.  Its  colour,  w'here  it  is  not  injured,  is  deep 
cochineal  red,  approaching  to  steel  gray  ;  but  where  rubbed  it 
is  scarlet,  approaching  to  brick  red.  The  grains  are,  in  fact, 
fragments  of  flattened  hexaedral  prisms;  externally  they  are  sleek, 
and  of  a  metallic  splendour;  internally  they  are  very  brilliant,  and 
of  a  semi-metallic  aspect.  The  cross  fracture  is  conchoid,  the 
longitudinal  fracture  is  concealed  foliated.  The  fragments  are 
indeterminately  angular,  opake.  It  is  soft ;  the  streak  is  scarlet 
red.  Its  specific  gravity  is  7.7 10. 

The  fragments  sometimes  contain  specks  of  pyrites,  and  some¬ 
times  they  adhere  to  a  quartoze  matrix,  so  that  104  grains  of  the 
one,  examined  by  Mr.  K.  contained  only  100  grains  of  the  pure 
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cinnabar 5  this  latter  was  found  to  yield  84.50  quicksilver,  and 
14.75  sulphur. 

The  cinnabar  of  Terhitz,  near  Neumarktel  in  Carniola,  is  the 
most  beautiful  of  the  European  cinnabars.  Its  colour  is  a  lively 
cochineal  red.  It  is  found  in  considerable  masses,  in  a  blackish 
gray  compact  limestone,  which  is  traversed  by  veins  of  milk- 
white  calcareous  spar.  The  external  surface  is  of  a  semi-metallic 
brilliancy :  the  internal  surface  is  slightly  brilliant  and  greasy. 
The  fracture  is  concealed  foliated,  and  in  some  directions  uneven. 
The  fragments  are  indeterminately  angular,  with  blunt  edges.  It 
is  composed  .of  thin  separate  pieces,  striated  on  the  surface.  It  is 
translucid,  the  streak  is  very  lively  scarlet  red.  It  is  very  soft, 
and  remarkably  heavy,  its  specific  gravity  being  8.1(50.  It  con¬ 
tained  85  of  quicksilver,  and  14.25  sulphur. 


On  hepatic  Ore  of  Quicksilver .  ‘  By  Mr.  Klaproth.  —  Neue 

Allgem.  Jour,  der  Chemie ,  Band  V.  and  Jour.  des.  Mines , 

No.  112. 

The  hepatic  quicksilver  ore  of  Idria,  examined  by  Mr.  K.  was 
between  dark  cochineal  red  and  lead  gray.  It  is  almost  always 
found  in  compact  masses;  its  external  surface  is  brilliant,  its  inter¬ 
nal  surface  has  a  feeble  metallic  appearance  ;  it  is  opake  ;  the  streak 
is  dark  red  brown,  and  has  but  little  brilliancy.  It  is  easily  fran¬ 
gible,  sectile,  and  heavy.  The  specific  gravity  is  7-100.  It  does 
not  take  a  good  polish,  but  assumes  a  light  liver-brown  colour, 
from  whence  its  name  is  derived  ;  1000  grains  of  this  ore  dis¬ 
tilled  with  iron  filings,  yielded  S18  gr.  of  quicksilver,  the  residuum 
was  sulphuret  of  iron  mixed  with  a  black  powder,  which  fouled 
the  hands  like  soot. 

One  hundred  grains  boiled  in  500  gr.  of  muriatic  acid,  yielded 
sulphuretted  hydrogen  gas  :  100  gr.  of  nitric  acid  being  gradually 
added,  the  ore  was  dissolved,  and  only  10  gr.  of  a  black  powder 
left.  By  exposure  to  a  gentle  heat,  the  sulphur  in  this  residuum 
was  burned,  and  3  gr.  of  charcoal  remained,  which  on  ignition 
left  1  gr.  of  reddish  ashes.  The  mtro-muriatic  solution  yielded 
by  muriate  of  barytes,  a  precipitate  weighing  40.5  grains. 

One  thousand  gr.  of  hepatic  ore  distilled  by  itself,  yielded  24. 
cubic  inches  of  sulphuretted  hydrogen  gas,  besides  what  was  im¬ 
bibed  by  the  water  in  the  apparatus.  Some  quicksilver  came 
over,  and  there  was  sublimed  a  mixture  of  ethiops  mineral,  a 
greasy  moisture,  quicksilver  and  cinnabar,  from  which  3 17  gr., 
of  quicksih.  er  were  separated.  The  throat  of  the  retort  contained 
25(5  gr.  of  cinnabar.  A  coaly  residuum,  weighing  3f)  gr.  was 
left,  which  by  combustion  yielded  10  gr.  of  ashes.  These  ashes 
digested  in  muriatic  acid,  left  undissolved  0.5  gr.  of  silica.  The 
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muriatic  solution,  which  was  yellow  passing  into  pale  green,  being 
supersaturated  with  ammonia,  yielded  a  brown,  viscous  preci¬ 
pitate,  and  the  supernatant  liquor  became  of  a  pale  blue.  This 
liquor  was  supersaturated  with  muriatic  acid,  and  a  bar  of  zinc 
placed  in  it,  which  threw  down  0.20  gr.  of  copper.  The  before- 
mentioned  brown  precipitate,  treated  -With  an  alkaline  lye,  left 
2  gr.  of  oxide  of  iron.  Muriate  of  ammonia  poured  into  the 
alkaline  solution,  precipitated  5.5  gr.  of  alumine. 

From  these  experiments  it  appears  that  the  hepatic  quicksilver 
ore  of  Idria  contains  81.8  of  quicksilver,  1375  sulphur,  2.3  char¬ 
coal,  0.63  silica,  0.55  alumine,  0.2  oxide  of  iron,  0.02  oxide  of 
copper,  0.73  water  and  loss. 

The  quicksilver  being  combined  with  the  sulphur  in  the  same 
proportion  as  in  cinnabar,  shews  the  fallacy  of  the  opinion  of 
Sage  and  Kirwan,  that  only  part  of  the  quicksilver  is  combined 
with  the  sulphur,  and  that  the  other  portion  is  only  oxidized. 
I  he  latter  ought  to  be  soluble  in  nitric  acid,  which  has  however 
no  effect  upon  the  ore.  They  were  probably  led  to  this  opinion 
by  the  decomposition  which  takes  place  when  the  ore  is  distilled 
per  se  5  but  this  decomposition  is  effected  by  the  charcoal.  For 
when  artificial  cinnabar  was  distilled  with  lamp  black,  the  greater 
part  of  the  cinnabar  was  decomposed,  and  yielded  a  mixture  of 
ethiops  mineral  and  quicksilver. 

Mr.  K.  imagines,  however,  that  the  quicksilver  contained  in 
cinnabar  is  slightly  oxidized,  because  the  metallic  base,  like  all 
other  in  their  lowest  state  of  oxidizement,  is  incapable  of  solution  in 
nitric  acid,  and  also  that  the  preparation  of  artificial  cinnabar  in 
the  dry  way,  is  always  attended  with  inflammation,  which  appears 
to  indicate  oxidizement. 


On  the  Insufficiency  of  Boiling,  for  the  Purpose  of  separating  Oxygen 
from  Water.  By  Dr.  Caradori. — Jour,  de  Phys.  Juin  1806. 

I 

Humboldt  and  Gay  Lussac,  in  their  memoir  upon  the  me¬ 
thods  used  in  eudiorrtetry,  are  of  opinion  that  boiling  is  the  most 
efficacious  method  to  deprive  water  of  the  oxygen  contained  in  it. 
They  observed  that  the  proportion  of  oxygen  that  was  expelled 
increased  as  the  heat  increased  3  but  it  appears  that  although 
boiling  deprives  water  of  a  great  part  of  the  oxygen,  or  other  aeri¬ 
form  fluid  it  may  contain,  yet  the  power  of  the  caloric  at  the 
boiling  point  is  not  sufficient  to  overcome  the  attraction  of  the 
last  portion  of  the  oxygen,  so  that  some  part  of  it  remains 
behind. 

Let  water  be  poured  while  boiling,  into  a  bottle,  so  as  to  fill  it, 
and  a  little  oil  be  put  upon  the  surface  to  prevent  the  access  of 
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the  air.  If  when  cold  the  oil  is  removed,  a  small  fish  introduced 
into  the  water,  and  this  latter  immediately  re-covered  with  oil,  vre 
shall  nevertheless  see  the  fish  respire,  and  live  for  some  time. 
Hence  the  boiling  did  not  separate  the  whole  of  the  oxygen. 

On  the  other  hand,  if  snow,  ice,  or  hailstones  be  carefully 
melted,  and  oil  poured  over  them  as  soon  as  possible,  to  prevent 
the  access  of  air,  till  the  whole  has  acquired  the  temperature  of 
the  atmosphere,  the  most  lively  fish  will  (on  being  immersed 
in  this  water  alter  the  oil  has  been  removed)  immediately  fall  into 
convulsions,  and  die  in  a  few  seconds.  Hence  it  is  evident  that 
congelation  is  the  most  efficacious  method  of  separating  oxygen 
from  water. 

A  fish  immersed  in  common  water,  which  is  afterwards  co¬ 
vered  with  oil,  will  live  for  some  hours,  but  when  it  has  absorbed 
all  the  oxygen  it  dies.  If  the  oil  be  removed,  and  another  fish 
introduced,  it  immediately  dies.  It  therefore  appears  that  fishes 
are  capable  of  absorbing  the  whole  of  the  oxygen  which  is  con¬ 
tained  in  water. 

Water  which  has  been  deprived  of  its  oxygen  by  congelation, 
or  the  respiration  of  fishes,  may  be  again  impregnated  with  it,  by 
exposure  to  air  in  a  wide  vessel.  \ 

There  is  no  difference  in  this  respect  between  melted  ice  or 
melted  snow,  as  they  both  are  entirely  free  from  oxygen.  Hum¬ 
boldt  and  Gay  Lussac  are  of  opinion  that  water  in  freezing  sepa¬ 
rates  a  great  part  of  its  oxygen,  mixed  with  azote,  but  when 
converted  into  snow,  that  less  air  is  separated,  because  they  found 
that  snow  in  melting  yielded  nearly  double  the  quantity  of  air  to 
what  ice  did  by  the  same  process.  This  fact  Dr.  C.  remarks  is 
certainly  true,  but  in  neither  case  was  the  air  expelled  combined 
with  the  ice  or  snow  it  was  merely  interposed  $  and  as  the  in¬ 
terstices  in  snow  are  more  numerous,  it  is  not  to  be  wondered  at 
that  it  yields  more  air.  / 


Description  and  Use  of  a  Calorimeter .  By  Air.  G.  Montgolfier. 

—Jour,  des  Alines,  No.  109. 

It  being  of  importance  to  discover  the  comparative  power  of 
different  fuels  in  heating  bodies  exposed  to  their  action,  Mr.  M. 
has  invented  a  calorimeter  for  this  purpose,  founded  on  the  prin¬ 
ciple  ot  observing  the  degree  of  heat  they  can  impart  in  a  given 
space  of  time,  to  the  same  bulk  of  water,  in  the  same  vessel.  For 
this  purpose  a  determinate  quantity  of  each  kind  of  fuel  is  made 
to  bum  in  a  small  stove,  totally  immersed  in  a  vessel  of  water, 
and  a  tube  proceeding  from  this  vessel  encircles  the  chimney  of 
NO.  vi. — VOL.  11.  3  A 
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the  stove,,  which  is  carried  out  horizontally,  in  order  to  detain  as 
much  as  possible  of  the  heat. 

>  . 

Observations.- — The  observations  of  Wedgewood,  relative  to  the 
Inconveniencies  of  Lavoisier’s  method  of  estimating  the  heat  given 
out  from  bodies  in  the  act  of  combustion,  by  the  quantity  of 
pounded  ice  well  pressed  together,  that  they  will  melt,  and  which 
are  principally  produced  by  the  capillary  attraction  of  the  pounded 
ice,  evidently  point  out  this  as  a  far  preferable  method. 


On  a  new  Principle  in  meteoric  Stones.  By  A/Laugier. — Ann. 

de  Chim.  Juin  1806. 

All  the  chemists  who  had  hitherto  analyzed  the  stones  which 
have  fallen  upon  the  earth,  have  obtained  the  same  results,  viz. 
silica,  iron,  magnesia,  sulphur,  nickel  3  and  sometimes  they  have 
found  traces  of  lime  and  alumine.  But  lately,  Mr.  Proust  has 
announced  the  existence  of  manganese  in  such  of  these  stones 
as  he  examined  :  this  fact  has  since  been  confirmed  by  other 
chemists. 

Mr.  L.  commencing  his  analysis  of  the  stone  which  fell  at 
Verona  in  1(563,  by  treating  it  with  purified  potash,  supersaturat¬ 
ing  the  solution  thus  obtained  with  nitric  acid,  and  adding  newly 
prepared  nitrate  of  quicksilver  ad  minimum,  obtained  an  orange 
red  precipitate,  which  was  found  to  be  chromate  of  quicksilver. 
This  chromate  was  decomposed  by  heat,  and  yielded  green  oxide 
of  chrome  in  the  proportion  of  T£g  of  the  quantity  of  stone  ex¬ 
amined. 

The  same  oxide  was  found  in  the  stones  which  fell  at  Ensis- 
heim,  at  1’Aigle,  at  Barbotain,  near  Bordeaux,  and  lately  at  Apt  5 
so  that  it  is  probable  all  the  stones  which  have  fallen  upon  the  earth 
contain  this  principle. 

It  is  also  evident  that  it  is  perhaps  indispensably  necessary,  in 
order  to  arrive  at  perfection  in  chemical  analyses,  to  treat  the  same 
substance  not  only  with  acids,  but  also  with  alkalies  3  the  present 
discovery  shewing  that  a  principle  which  is  not  found  by  examin¬ 
ing  a  substance  in  one  of  these  ways,  may,  nevertheless,  be  dis¬ 
covered  by  the  other. 

Observations. — In  addition  to  the  disputes  which  have,  as  we 
have  seen,  lately  arisen  as  to  the  analysis  of  sparry  iron  ore,  the 
difference  between  calcareous  spars  and  aragonite,  and  the  presence 
of  fluoric  acid  in  the  enamel  of  human  teeth,  the  present  paper 
evidently  shews  us  upon  how  slight  a  foundation  the  boasted  accu¬ 
racy  of  modern  chemical  analysis  rests,  even  in  the  hands  of  the 
most  expert  artists. 
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On  Alicant  for  Tent)  Wine,  and  the  Grape  that  produces  it.  By 
Dr.  Pissis. — Ann.  de  Chim.  No.  169. 

It  is  commonly  supposed,  on  account  of  the  taste,  that  All¬ 
cant  wine  was  boiled  before  it  was  fermented  j  but  it  is  certain 
that  the  must  itself  was  coloured.  The  colouring  principle  of  the 
raisin  is  suspended  in  the  juice,  whereas  that  of  other  grapes  is 
only  soluble  in  alkohol,  and  is  taken  up  as  the  must  ferments.  It 
is,  however,  the  same  as  that  of  all  red  fruits,  being  of  a  blue  co¬ 
lour,  changing  into  red  by  acids,  into  green  by  alkalies,  and  de¬ 
composed  by  bodies  communicating  much  oxygen. 

Dr.  P.  having  given  some  unadulterated  Alicant  wine  to  a  pa¬ 
tient,  was  surprised  to  find  violet  pellicles  brought  off  the  sto¬ 
mach,  as  though  that  organ  had  been  gangrened,  but  wdiich  had 
an  acid  taste.  By  mixing  all  the  liquids  taken  by  the  patient  in 
various  manners,  he  discovered  that  the  alarming  pellicles  were  in 
feet  produced  from  the  mixture  of  Alicant  wine  with  the  meat 
broth  the  patient  had  taken. 

No  other  kind  of  wine  yielded  a  precipitate  when  mixed  with 
meat  broth,  nor  even  many  of  those  sold  for  Alicant  wine. 
The  juice  of  the  Alicant  grape  did  not  afford  a  similar  preci¬ 
pitation  until  it  was  fermented.  From  this  precipitation  it  is 
evident  that  the  Alicant  grape  contains  tannin,  the  meat  broth 
being  chiefly  a  solution  of  gelatine.  The  non-precipitation  of 
fhe  crude  juice  is  occasioned  by  the  suspension  of  the  separated 
matter  in  the  liquid  from  its  viscosity.  Although  tannin  is  the 
agent  in  this  precipitation,  the  precipitate  itself  is  principally- 
composed  of  the  colouring  matter  which  was  previously  combined 
with  the  tannin.  It  is  the  yellowness  of  the  tannin  that  gives  an 
orange  tint  to  Alicant  wine  3  on  precipitation,  it  changes  to  violet, 
because  the  malic  acid  that  remains  no  longer  reddens  the  colour- 
mg  matter  j  it  would  even  become  more  blue,  if  it  did  not  re¬ 
tain  some  tartar. 

It  is  remarkable  that  the  tannin  does  not  give  Alicant  wine  a 
bad  taste,  especially  as  wine  in  general  is  entirely  spoiled  in  new 
oak  casks,  and  requires  the  addition  of  a  considerable  quantity  of 
isinglass  to  separate  the  tannin,  and  restore  the  flavour.  But 
this,  no  doubt,  is  occasioned  by  fermentation,  since  we  know  that* 
when  must  is  fermented  in  a  new  oak  vessel,  it  does  not  acquire 
any  bad  flavour. 

We  have  now  more  certain  marks  to  know  the  true  Alicant 
wine.  It  has  a  red  colour,  slightly  inclining  to  orange,  a  saccha¬ 
rine  and  spirituous  taste,  leaving  a  bitter  after-taste,  which  is  ra¬ 
ther  austere.  It  precipitates  gelatine. 


3  A 
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Description  of  the  Automolite.  By  Mr.  Eiceberg.* — Neue  Allgem. 

Journ.  dei'  Ckemie,  1805. 

This  fossil  is  dark  green  in  thin  pieces  when  held  to  the 
light  some  parts  are,  dark  green,  others  are  blue-green.  It  is  only 
found  crystallized  in  tesserae,  either  regular  octaedrons,  segments 
of  octaedrons,  or  transposed  octaedrons.  They  agree  in  form 
with  those  ascribed  by  Hauy  to  spiuelle.  or  pleonast ;  so  that  one 
might  at  first  suppose  this  mineral  to  belong  to  one  of  those  spe¬ 
cies,  did  not  a  more  accurate  inquiry  show  the  contrary.  The 
crystals  are  very  small,  their  diameter  being  from  1  to  5  lines  : 
some  have  been  found  of  the  size  of  small  hazel-nuts.  The  frac¬ 
ture  parallel  to  the  faces  of  the  octaedrons  is  perfectly  foliated  $ 
the  cross  fracture  is  uneven,  and  rather  conchoidal ;  the  appear¬ 
ance  of  the  fracture  is  glassy.  The  entire  crystal  is  opake  j  the 
fragments  are  semitransparent  at  the  edges.  It  is  harder  than 
quartz,  and  scratches  that  stone.  It  yields  a  light  green  powder, 
which,  by  farther  trituration,  becomes  of  a  light  gray  colour. 
Its  specific  gravity  is  4.26‘l  ,  that  of  a  crystal  mixed  with  talc  was 
4.17/7,  and  another  with  small  cubes  of  galena  was  4.3714. 

It  is  unfusible  by  the  blowpipe,  but  its  colour  becomes  rather 
deeper.  By  the  help  of  oxygen  gas  upon  charcoal,  it  undergoes 
fL  commencement  of  fusion,  as  the  corners  of  very  small  frag¬ 
ments  are  rounded,  without  losing  its  colour,  or  degree  of  trans* 
parency.  Borax  dissolves  it,  and  forms  with  it  a  clear  glass, 
which  is  greenish  when  hot,  and  loses  its  colour  when  it  cools* 
Microcosmic  salt  also  dissolves  it,  but  with  difficulty,  and  forms 
a  colourless  glass.  Soda  does  not  attack  it.  It  contains  alumine 
60.0,  oxide  of  zinc  24.25^  oxide  of  iron  Q.2 5,  silica  4.75,  with 
some  traces  of  oxide  of  manganese  and  lime,  1.J5  being  unac¬ 
counted  for  j  so  that  Hisinger  considers  it  as  zinciferous  corundum. 

Mr.  E<  observes  that  eirconia  is  supposed  to  be  insoluble  by  fu-  \ 
gion  with  microcosmic  salt,  but  that,  by  perseverance,  it  may  be 
made  to  dissolve  in  it. 


Observations  s—  From  the  quantity  of  zinc  which  it  contains, 
this  mineral  ought  rather  to  be  classed  as  an  ore  of  zinc. 


On  the  Dalolite .  By  Mr.  Belametkerie.-— Jour,  de  Phys. 

/  Juin  1S06. 

Me.  Esmark  has  discovered  at  Arandahl,  in  Norway,  a  new 
mineral,  to  which  he  gives  the  name  of  datolite :  according  to 


New  Apparatus  for  distilling  Wine. 

the  analysis  of  Klaproth,  it  contains  silica  36'. 5,  lime  35.5,  bora- 
ode  acid  24,  water  4  j  so  that  it  appears  to  be  a  borate  of  luu® 
combined  perhaps  accidentally  with  silica. 

Its  colour  is  white,  more  or  less  mixed  with  green.  It  \4 
found  in  large  masses,  and  in  rectangular  prismatic  crystals,  two 
of  whose  sides  are  broader  than  the  other,  terminated  by  obtuse 
summits,  with  four  planes  set  upon  the  lateral  edges.  It  is  not 
foliated,  but  imperfectly  conchoid,  with  small  cavities,  and  glim¬ 
mering.  It  is  composed  of  large,  granular,  distinct  concretions, 
which  are  coherent,  but  distinct ;  their  surface  has  a  very  weak 
brilliancy,  it  is  not  quite  so  hard  as  felspar,  semitransparent,  or 
only  translucid.  Its  specific  gravity  is  2.98. 

By  the  blowpipe,  upon  charcoal,  it  puffs  up  into  a  milk-white 
mass,  and  at  last  yields  a  pale  rose-coloured  glass.  It  dissolves  in 
cold  nitric  acid,  a  residutlm  of  silica  being  left  behind. 


Description  of  a  new  Apparatus  for  the  Distillation  of  Wine. 

By  J4Ir.  Julia. — Ann.  de  CJiimie,  No.  1/4. 

Languedoc  has  always  been  one  of  the  most  considerable 
wine  countries,  and  it  is  well  known  that  in  the  13  th  century 
Arnaud  de  Ville  Neuve,  a  chemist  of  Languedoc,  invented  the 
distillation  of  wine.  Since  the  late  revolution,  the  quantity  of 
land  which  has  been  bro’ke  up,  and  converted  into  vineyards,  has 
so  lowered  the  price  of  wine,  that  the  manufacture  of  brandy  is 
extended  to  the  smallest  villages.  Some  of  the  distillers,  pos¬ 
sessing  very  ingenious  apparatus  for  this  "distillation,  are  enabled 
to  undersell  their  brethren  ;  and  Mr.  Adam  has  invented  a  pro¬ 
cess  so  very  economical,  that  it  is  to  be  feared  that  many  families 
will  be  ruined  by  him.  The  present  apparatus,  although  it  may 
not  be  equal  to  Mil  Adam’s,  is,  however,  far  superior  to  that  ge¬ 
nerally  used. 

The  low  stills  constructed  upon  the  plan  of  Mr.  Chaptal,  have 
this  inconvenience,  that  when  the  tire  is  brisk,  the  wine  itself 
frequently  passes  over  along  with  the  brandy  5  so  that  it  is  neces-> 
sary  to  -increase  the  height.  The  apparatus  may  be  considered 
either  as  two  stills  and  a  worm-tub,  or  as  a  still,  with  two  worm- 
tubs- — the  former  seems  most  convenient. 

The  first  still  is  set  in  a  convenient  furnace,  and  is  furnished 
with  a  feeding-pipe  and  a  discharging  cock.  The  second  still, 
furnished  also  with  a  feeding-pipe,  is  placed  by  the  side  of  the 
head  of  the  first  still,  so  high  up  that  the  discharging  cock  of  this 
second  still  opens  into  and  serves  to  replenish  the  first  still.  The 
swan-neck  head  of  the  first  still  is  inserted  into  a  worm,  which 
first  passes  through  the  body  of  the  second  still,  and  is  then  con¬ 
tinued  to  the  proper  worm- tub,  placed  under  the  second  still 
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The  second  still  is  covered  by  a  low  head,  with  a  tube  inserted 
into  the  worm  at  the  place  where  it  enters  the  worm-tub. 

When  the  apparatus  is  used,  the  first  still  is  filled  to  f  of  its 
height  with  wine  \  the  same  quantity,  and  ^  more,  is  poured  into 
the  second  still.  The  distillation  is  then  carried  on,  and  when 
that  in  the  first  still  is  finished,  the  residuum  is  drawn  off,  and  the, 
Still  again  filled  with  hot  stuff  from  the  second  still,  by  turning 
the  cock  which  forms  the  communication  between  the  two.  It 
having  been  found  by  experience  that  the  wine  in  the  second  still' 
loses  -j  during  the  distillation  of  that  in  the  first  still,  what  re¬ 
mains  will,  of  course,  form  the  proper  charge.  The  second  still 
being  then  filled  with  cold  wine,  the  distillation  is  continued. 
By  this  apparatus,  therefore,  no  stoppage  takes  place  in  the  dis¬ 
tillation  by  the  new  charge  requiring  to  be  heated,  and  thus  a 
very  great  saving  is  made  in  the  fuel. 


On  acetous  Acid ,  and  acetous  Ether.  By  Mr.  Gehlen. — Ann. 

de  Chim.  No.  169. 

Scheele  announced  that  acetous  acid  did  not  form  ether,  un¬ 
less  a  mineral  acid  was  also  present.  Schultz  has  shewn  that  this 
assertion  is  trueq  and  Lichtemberg  and  Gehlen  have  repeated  his 
experiments,  and  have  found  them  to  be  exact  5  but  the  acetous 
acid  must  be  so  pure  that  the  acetate  of  silver,  or  of  barytes,  is 
not  affected  by  it,  as  a  minimum  of  sulphuric  acid  is  sufficient  to 
determine  the  production  of  ether. 

When  equal  quantities  of  acetous  acid,  and  of  alkohol,  which 
Jhad  been  rectified  over  melted  muriate  of  lime,  were  mixed 
together,  they  did  not  acquire  any  increase  of  temperature  ;  and 
on  distillation  no  gases  were  emitted,  nor  was  any  residuum  what¬ 
ever  left  in  the  retort. 

The  acidity  of  acetic  acid  is  not,  within  certain  limits,  in  the 
direct  ratio  of  its  specific  gravity  :  an  acid  crystallizing  at  a  low 
temperature,  whose  specific  gravity  was  1.055,  and  which  was 
obtained  from  well -dried  acetate  of  soda,  by  concentrated  sul¬ 
phuric  acid,  saturated  much  more  alkali  than  another  acid  whose 
specific  gravity  was  1.075,  and  which  was  obtained  from  the 
acetate  of  copper  by  concentrated  sulphuric  acid. 


On  the  acetic  Acid.  By  Mr.  J.  B.  Tromsdqrff. — Ann  de  CJiim.  * 

No.  173. 

It  is  surprising  that  Mr.  Proust  should  have  found  ammonia, 
or  prussic  acid,  in  the  acetates,  considering  the  knowledge  we 
have  already  acquired  as  to  the  elements  of  ammonia  and  of  the 
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vegetable  acids.  Indeed,  if  the  acetates  yield  ammonia  on  dis¬ 
tillation,  they  must  contain  azote  j  which  azote  does  not  pro¬ 
ceed  from  the  alkaline  basis,  because,  according  to  Proust,  it  is 
also  furnished  by  the  acetate  of  lead,  so  that  we  should  be  obliged 
to  allow  it  comes  from  the  acid,  or  that  the  azote  is  only  a  modifi¬ 
cation  of  hydrogen. 

The  utmost  precaution  was  therefore  taken  to  procure  the  ace¬ 
tates  of  soda,  potash,  and  lead,  in  the  purest  state,  and  they 
were  separately  distilled.  The  products  were  an  ethereal  acidu¬ 
lous  liquor,  mixed  with  oil ;  the  alkalies  and  charcoal  were  . left 
in  the  vessel  when  the  alkaline  acetates  were  used,  and  in  the 
distillation  of  acetate  of  lead  only  an  oxide  of  lead  was  left  be¬ 
hind.  And,  of  course,  it  appears  that  the  predisposing  attraction 
of  the  alkalies  for  carbonic  acid  determined  the  decomposition 
of  the  acetous  acid  j  but  the  oxide  of  lead  not  having  so  great 
an  attraction  for  carbonic  acid,  let  the  acetous  acid  separate 
itself  without  decomposition.  It  is  still  doubtful  whether  the 
metallic  basis  gives  up  the  oxygen  to  unite  with  the  carbone,  or 
whether  the  attraction  between  an  oxide  and  an  acid  is  less  for¬ 
cible  than  between  an  acid  and  an  alkali. 

The  gaseous  products  did  not  exhale  any  ammoniacal  odour, 
but  wrere  simply  empyreumatic  and  penetrating  :  all  the  liquids 
had  the  same  smell,  and  no  ammonia  could  be  discovered  in 
them. 

Mr.  Proust  says  the  residuum  of  acetate  of  potash  is  partly 
prussiate  of  potash  and  partly  carbonate  of  potash  5  but  it  is,  in 
fact,  only  a  homogeneous  charcoal,  which  neither  yields  ammo-* 
nia  nor  prussic  acid,  nor  has  it  even  the  odour  of  those  sub¬ 
stances.  As  Mr.  Proust  says  the  residuum  is.  so  far  saturated 
with  prussic  acid  as  to  have  a  very  sensible  bitterness,  it  is  most 
probable  that  he  used  an  acetate  made  with  common  vinegar. 

The  vapours  of  acetous  acid  were  passed  through  an  ignited 
earthen  tube,  but  its  nature  was  very  little  changed  ;  with  an 
iron  tube  it  was  decomposed  into  carbonic  acid  gas,  carburetted 
hydrogen,  and  a  small  quantity  of  empyreumatic  liquor  :  neither 
ammonia  nor  prussic  acid  were  obtained,  nor  were  they  found  in 
the  residuum. 


The  ethereal  liquors  mixed  with  oil  were  rectified  upon  carbo¬ 
nate  of  potash,  and  yielded  a  true  acetic  ether. 


On  the  Use  of  Lichen  Islandicus  as  Food.  By  Mr.  Proust. 

Ann.  de  Chim.  No.  170. 


The  lichen  islandicus  is  a  plant  that  furnishes  so  excellent  a 
dish,  and  is  so  nourishing,  that  is  deserves  to  be  adopted  as  a 
kitchen  herb. 
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One  pound  of  the  dry  plant  yields  3  lb.  when  boiled  and 
drained,  which  may  be|  eaten  with  butter,  or  in  other  methods. 
Its  substance  is  purely  membranaceous  5  it  contains  neither  lig¬ 
neous  parts  nor- threads,  which  renders  it  very  agreeable  between 
the  teeth.  .Although  very  elastic,  after  being  boiled,  it  contains 
Tto  animal  matters,  but  affords  the  same  products  as  sugar. 

One  pound  of  the  dry  plant  will  also  furnish  as  much  as  8  lb. 
of  soup,  which,  on  cooling,  becomes  a  jelly  :  this  soup  is  rather 
bitter,,  but  not  more  than  weak  endive  soup  ;  by  seasoning  this 
scop  with  sweet  and  bitter  almonds,  citron  peel,  and  sugar,  it 
becomes  very  pleasant.  The  gelatinous  substance  appears  to 
resemble  that  of  fruits,  rather  than  gum. 

From  these  qualities  Mr.  P.  is  of  opinion  that  nature  has  not 
produced  a  plant  which  is  more  fit  for  food. 

Observations . — The  lichen  islandicus  has  been  lately  introduced 
into  this  country  as  a  medicinal  food  in  consumptions.  Al¬ 
though  very  common  in  mountainous  countries,  yet,  as  it  is  not, 
perhaps,  cultivable,  it  does  not  seem  ever  likely  to  come  into  ge¬ 
neral  use. 


On  human  Hair.  By  Mr.  Vaucauelin. — Ann.  de  Chim .  No.  1/2. 

Hair  yields,  on  boiling  in  water,  for  several  days,  only  a 
slight  trace  of  animal  matter  ;  but  it  may  be  dissolved  in  water, 
by  using  a  digester,  and  carefully  managing  the  heat  so  as  not  to 
decompose  the  hair:  whether  the  hair  be  decomposed  or  not, 
much  sulphuretted  hydrogen  is  disengaged,  which  blackens  the 
copper  vessel. 

When  black  hair  has  been  dissolved  ip  water,  there  remains  a 
black  matter,  which  slowly  subsides  in  the  liquor,  and  is  com¬ 
posed  of  a  black  thick  oil,  slightly  soluble  in  alkohol  and  in  the 
alkalies,  of  iron  and  of  sulphur.  Red  hair  left  a  yellow  red 
residuum,  of  nearly  the  same  nature. 

The  solution  of  hair  has  scarcely  any  colour;  weak  acids 
produce  no  change  ;  but  when  concentrated,  they  vender  it  tur¬ 
bid  :  an  excess  of  acid  restores  the  transparency.  Infusion  of 
gall-nuts,  and  oxigenized  muriatic  acid,  produce  much  precipi¬ 
tate.  Silver  becomes  black  in  it  :  acetate  of  lead  is  precipitated 
of  a  brown  colour.  On  evaporation,  the  solution  does  not  yield 
any  jelly,  but  only  a  sticky  gluey  substance.  When  the  hair 
was  decomposed  by  the  heat  .being  too  violent,  acids  produced 
more  abundant  and  higher  coloured  precipitates. 

Hair  is  soluble  in  a  ley  containing  4  per  centum  of  potash. 
During  this  solution,  hydrosuiphuret  of  ammonia  is  disengaged  : 
black  hair  left  a  thick  oil,  iron,  and  sulphur  ;  red  hair  left  a  yel¬ 
low  oil,  containing  sulphur  and  a  trace  of  iron.  Acids  produce 
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a  white  precipitate  in  this  solution,  which  is  resoluble  by  adding 
more  acid  after  which  redissolution  the  solution  in  time  became 
covered  with  an  oily  iridescent  pellicle.  The  alkaline  solution 
precipitates  lead  of  a  black  colour,  on  account  of  the  sulphur 
which  it  contains :  when  the  sulphur  is  separated  by  exposure  to 
the  air,  the  solution  lathers,  and  smells  like  that  of  soap. 

Sulphuric  acid  poured  upon  hair,  becomes  of  a  very  fine  rose 
eolour,  and  dissolves  it. 

Muriatic  acid  has  the  same  effect. 

Nitric  acid  turns  the  hair  yellow,  and  dissolves  it  by  the  help 
of  a  slight  heat.  A  black  oil  swims  on  the  surface  when  black 
hair  was  used,  and  a  red  oil  when  red  hair  was  used :  both  these 
oils  become  white  at  last,  and  grow  solid  on  cooling.  The  solu¬ 
tion  being  evaporated  yields  a  considerable  quantity  of  oxalic 
acid,  and  the  residuum  contains  the  bitter  substance,  much  iron, 
and  sulphuric  acid,  arising  from  the  sulphur  in  the  hair.  The 
solution  of  red  hair  contains  less  iron,  but  more  sulphur  than 
black  hair. 

Oxygenized  muriatic  acid  gas  bleaches  hair,  and  afterward* 
softens  it,  and  reduces  it  into  a  viscous,  transparent  substance, 
like  turpentine.  This  matter  is  bitter,  and  partly  soluble,  both 
in  water  and  in  alkohol. 

Distilled  by  a  naked  fire,  hair  yields  the  same  products  as 
other  animal  matters  \  only  it  yields  more  sulphur,  and  very 
little  gas :  it  leaves  from  23  to  30  per  centum  of  charcoal. 

By  incineration,  black  hair  yields  some  iron  and  manganese 
(which  give  a  brown-yellow  colour  to  the  ashes),  phosphate, 
julphate,  and  carbonate  of  lime,  a  little  muriate  of  soda,  and  a 
quantity  of  silica  :  but  the  whole  of  the  ashes  does  not  amount 
to  above  per  centum.  The  ashes  of  red  hair  contain  less  iron 
and  manganese,  and  those  of  white  hair  still  less,  but  they  con¬ 
tain  phosphate  of  magnesia. 

Alkohol  extracts  two  kinds  bf  oil  from  black  hair,  one  of 
Which  is  white,  which  falls  down,  on  cooling  the  solution,  in 
small  brilliant  plates  ;  the  other,  which  is  separated  by  distilla¬ 
tion,  is  greenish-gray,  and  also  becomes  solid  by  time.  Red  hair 
also  yields  a  white  concrete  oil,  and  another  oil  separable  by  dis¬ 
tillation,  of  a  blood-red  colour :  the  residual  hair  becomes  of  a 
brown  or  chesnut  colour. 

It  is  easy  to  perceive  the  chemical  difference  between  the  dif¬ 
ferent  coloured  hairs ;  in  all  hair  sulphur  appears  to  be  contained 
in  excess,  and  probably  united  to  hydrogen,  aS^the  white  me¬ 
tallic  oxides  are  soon  turned  black  when  applied  to  hair. 

The  sudden  rendering  of  the  hair  gray  by  grief  or  fear  is 
ascribable  to  the  production  of  an  acid  which  decomposes  the  co¬ 
louring  matter  of  the  hair  $  but  the  gray  ness  of  the  hair  brought 
on  by  age  is  owing  to  a  defeat  in  the  secretion  of  the  colouring 
matter.  . 
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3^0  On  the  Decomposition  of  Water  by  Galvanism. 

The  basis  of  the  hair  is  neither  gelatine  nor  albumen,  but 
mucus  or  animal  mucilage.  The  humour  secreted  in  the  plica 
Polonica  is  of  the  same  nature  as  the  hair  itself,  and  that  disease 
appears  to  be  in  fact  a  superabundant  secretion  of  the  matter  of 
<hair. 


On  the  Decomposition  of  Water,  and  the  Substances  it  holds  in  So¬ 
lution,  by  Galvanism.  By  C.  I.  T.  de  Grotthuss. — Ann.  de 
Chim.  No.  1/2. 

When  the  galvanic  fluid  is  passed  through  a  metallic  solution, 
oxygen  is  disengaged  from  the  wire  in  contact  with  the  positive; 
end  of  the  pile,  and  the  metal  is  revived  and  deposited  in  an  ar¬ 
borescent  form  at  the  other  end,  the  branches  extending  towards 
the  positive  end  in  the  current  of  the  galvanic  fluid.  All  metallic 
solutions  are  not  decomposed  by  the  galvanic  fluid,  nitrate  of  man¬ 
ganese,  for  example ;  and  indeed  it  appears  that  when  the  metal 
has  a  greater  attraction  for  oxygen  than  hydrogen  has  for  that 
principle,  it  is  the  water  that  is  decomposed,  and  hydrogen  is- 
•emitted  from  the  negative  or  copper  end  of  the  pile. 

When  the  metallic  vegetation  is  extended  to  within  a  small 
distance  of  the  other  wire,  its  further  progress  ceases.  By  the 
two  wires  being  brought  very  near  together,  they  seem  to  acquire^ 
the  electric  fluid  from  one  another,  so  that  the  metal  deposited 
on  the  wire  begins  to  become  oxidized,  while  at  the  same  time  a 
disoxygenizement  takes  place  at  the  positive  wire.  It  is  also  pro¬ 
bable  that  when  the  two  wires  are  very  flne,  and  placed  very  near 
together,  the  gases  arising  from  the  decomposition  of  the  liquid 
are  emitted  in  a  mixed  state,  as  in  the  decomposition  of  water  by 
the  common  electric  machine. 

When  the  galvanic  fluid  acts  upon  water,  or  any  solution,  the 
positive  wire  attracts  the  oxygenizing  principle,  .and  the  negative 
wire  attracts  the  oxygenized  principle.  If  the  proportions  of  the 
liquid  can  be  changed,  it  becomes  oxygenized  at  the  end  of  the 
positive  wire,  and  disoxygenized  at  the  end  of  the  other  wire. 
By  counter-changing  the  position  of  the  wires,  each  part  of  the 
'liquid  will  return  to  its  primitive  state,  and  then  another  change 
Will  take  place  in  an  inverted  order.  But  it  appears  very  difficult 
to  explain  why  in  decomposing  water  by  the  galvanic  fluid,  hy¬ 
drogen  only  is  separated  at  the  end  of  one  wire,  and  oxygen  at 
the  end  of  the  other.  Mr.  G.  endeavours  to  explain  it  in  the 
following  manner :  * 

The  galvanic  pile  is  an  electrical  magnet,  in  which  each  pair  of 
discs  possesses  its  own  positive  and  negative  pole.  Suppose  then 
that  at  the  commencement  of  the  separation,  which  is  about  to 
take  place  between  the  hydrogen  and  oxygen,  their  natural  elec- 
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tricity  is  so  divided  that  the  hydrogen  acquires  the  positive,  and 
the  oxygen  the  negative  electricity  j  it  will  follow  that  the  hy¬ 
drogen  will  be  attracted,  and  oxygen  repelled  by  the  negative 
wire,  and  that  oxygen  will  be  attracted,  and  hydrogen  repelled 
by  the  positive  wire. 

When  therefore  a  current  of  galvanic  fluid  is  passed  through 
water,  the  molecules  in  the  course  of  it,  form  as  it  were  the  com¬ 
plement  of  the  pile,  and  being  moveable,  all  the  particles  of  oxygen 
will  have  a  tendency  to  go  towards  the  positive  wire,  and  those 
of  hydrogen  will  tend  the  contrary  way.  At  the  same  time  there¬ 
fore  that  the  molecule  of  water  which  is  in  contact  with  the  po¬ 
sitive  wire,  is  obliged  to  part  with  its  oxygen  to  the  wire,  it  will 
be  immediately  re-oxygenized  by  the  oxygen  from  the  next  mo¬ 
lecule  of  water  in  the  direction  of  the  current,  and  so  on  through¬ 
out  the  whole  extent  of  the  communication  :  the  same  operation, 
but  in  an  opposite  direction,  takes  place  in  respect  to  the  hydrogen, 
-which  is  abstracted  by  the  negative  wire  from  the  molecule  of 
water  in  contact  with  it.  According  to  this  hypothesis,  it  is  only 
the  two  molecules  of  water  in  immediate  contact  with  the  wires 
that  are  permanently  decomposed,  all  the  others  situated  in  the 
current  of  the  fluid  being  recomposed  as  fast  as  they  are  decom- 

The  same  polar  arrangement  takes  place  in  other  liquids  exposed 
to  the  galvanic  fluid. 

From  the  above  explanation  it  appears  that  no  extra  proportion 
of  hydrogen  ean  be  accumulated  in  the  part  of  the  water  next  the 
positive  wire,  nor  can  any  oxygenizement  take  place  in  the  neigh¬ 
bourhood  of  the  negative  wire.  The  production  of  acid  by  the 
positive  wire,  and  that  of  alkali  by  the  negative  wire,  is  agreeable 
to  this  theory,  since  one  may  be  regarded  as  caused  by  oxygenize- 
ment,  and  the  other  as  caused  by  hydnogenizement 


-»■  -  -  -  -  ■  - ■  .  . . . . . . . . . . . . 

On  a  Head  cut  in  Flint,  with  a  Coating  of  Chalcedony.  By  Mr. 

Guyton  — Ann.  de  Ckim.  No.  1 72. 

In  the  Faubourg  du  Roule  was  found,  about  four  months  ago, 
'a  head  cut  in  flint  (probably  very  ancient),  which  appeared  to  have 
belonged  to  a  statue  of  about  63  centimetres  (2  feet)  lugh.  Every 
part  of  this  head  which  was  not  broke  nor  rubbed,  was  covered 
with  a  very  thin  coating  of  a  fine  white  colour,  not  attacked  by. 
acids,  and  which  was  at  least  as  hard  as  chalcedony,  while  at  the 
same  time  it  had  the  glassy  appearance  of  an  enamel,  sufficiently 
thin  and  translucid  to  let  the  different  shades  of  colour  in  the  flint 
be  seen.  / 

.  ,It  was  at  first  thought  that  the  statue,  after  being  sculptured, 
bad  been  glazed  artificially  by  fire,  especially  as  two  fractures 
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were  covered  with  a  dull  white  crust,  manifestly  formed  since  thf 
statue  was  buried  in  the  ground  but  it  was  found  that  flint  lose* 
its  colour  and  transparency  in  a  heat  that  will  not  even  melt  feld¬ 
spar  5  whereas  the  flint  of  which  the  head  is  formed  is  perfect  in 
all  its  characters  ip  those  parts  that  were  exposed  by  some  more 
recent  fractures. 

Although  flint  is  usually  encrusted  in  its  natural  state,  the  crusts 
are  always  dull,  and  without  any  glossy  appearance  j  nor  is  it 
likely  that  the  polished  surface  given  to  the  flint  would  have  caused 
the  chalcedony  to  assume  this  form,  because  the  chalcedony  which 
is  found  encrusting  crystallized  minerals  of  the  most  smooth  sur* 
face,  is  always  dull. 

Two  specimens  of  minerals,  however,  have  been  found,  which 
in  some  measure  approach  to  the  appearance  of  the  head.  One 
was  found  in  the  department  d’Indre-et-Loire  it  appeared  to  be 
entirely  covered  with  white  chalcedony,  but  on  being  broken* 
it  was  found  to  be  the  same  throughout,  and  had  merely  ac¬ 
quired  a  polished  surface  by  rubbing.  The  other  was  found  in 
Siberia  j  one  of  its  surfaces  had  something  of  the  appearance  of  a 
polished  vitreous  enamel  j  it  was,  however,  only  an  opake  white 
chalcedony  upon  another,  which  was  more  transparent.  It  wa* 
also  traversed  by  two  reddish  lines,  which  crossed  each  other  in 
different  directions. 

Although,  as  is  said  above,  flint  is  soon  altered  by  heat,  yet  as. 
it  seemed  possible  that  cementation  in  a  moderate  heat,  or  long 
digestion  in  melted  salts,  or  solutions  of  earths,  might  be  more  suc¬ 
cessful,  the  following  experiments  were  made  : 

Fliflt  cemented  in  liipe,  gypsum,  alum,  or  common  salt,  was 
not  altered,  unless  the  heat  was  considerable,  and  then,  as  usual, 
it  lost  its  colour,  transparency,  and  cohesion, 

Flint  was  not  altered  by  purified  potash  in  a  heat  just  sufficient 
to  melt  the  latter,  but  it  was  very  slowly  dissolved, 

Flint  was  treated  with  a  solution  of  potash  saturated  with  alu- 
mine,  to  which  some  more  potash  was  added  to  act  in  some  degree 
upon  the  flint  in  a  platina  crucible,  in  a  degree  of  heat  incapable 
of  altering  the  flint.  In  another  experiment,  a  little  lime  was 
added  to  the  mixture.  In  both  these  experiments  the  flint  was 
not  altered  in  the  interior  part,  isut  it  had  acquired  a  very  thin 
white  coat,  of  an  uniform  thickness,  not  attacked  by  acids,  and 
so  hard  that  it  wore  down  the  engraving  tools  very  fast,  and  was  as 
difficult  to  scratch  by  corundum  as  the  chalcedony  that  coVered 
the  head.  The  coating  was  indeed  dull,  but  it  was  susceptible 
of  the  same  polish  as  the  other. 

Mr.  Chaptal,  however,  still  thinks  that  the  chalcedony  that  co¬ 
vers  the  head  is  the  effect  of  its  being  buried,  and  has  shewn  some 
specimens  of  flint  found  in  the  same  neighbourhood,  which  have 
in  some  parts  a  coating  equal  in  lustre,  if  pot  in  colour  pr  thick* 
ness. 
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Mr.  Fourcroy  thinks,  that  whether  the  chalcedony  has  been 
formed  by  art  after  the  head  was  sculptured,  or  is  the  effect  of  its 
being  buried,  still  it  must  have  been  polished  since  that  crust 
was  formed. 


Observations . — -The  above-mentioned  experiment  in  which  flint 
was  artificially  covered  with  a  coating  of  chalcedony,  seems  to  be 
of  some  importance  in  the  arts,  and  certainly  merits  a  further  in¬ 
quiry, 


On  the  Qxidizement  of  Metals ,  and  particularly  on  that  of  Lead . 

By  Dr.  Delaville.— Ann.  de  Chim.  No.  172. 

Lead  shot  agitated  in  water  renders  it  turbid,  and  of  a  slate- 
gray  colour ;  by  continuing  the  agitation  the  suspended  particles 
become  of  a  grayish  colour,  then  whitish,  and  lastly  of  a  very  fine 
white  colour. 

This  oxide,  when  taken  out  of  the  water,  and  exposed  to  the 
air,  becomes  covered  almost  instantaneously  with  a  pellicle  of  the 
purest  white  colour,  which  appears  to  be  carbonate  of  lead. 

While  kept  under  water,  it  undergoes  no  alteration,  either  by 
fight  or  darkness  j  but  if  kept  on  along  with  a  small  quantity  of 
water,  in  a  large  bottle,  those  parts  of  it  which  stick  to  the  sides 
of  the  bottle  above  the  surface  of  the  water,  when  exposed  to  the 
light  or  to  heat,  become  first  yellow,  and  then  red. 

To  obtain  these  oxides  for  the  purposes  of  painters,  & c.  Dr.  De~ 
laville  uses  a  leaden  barrel  turning  upon  its  axis,  containing  about 
one  fifth  of  water,  and  a  certain  quantity  of  shot,  which  is  conti¬ 
nually  agitated  ip  it.  The  free  access  of  air  is  provided  by  sol¬ 
dering  tubes  sp  as  to  admit  the  air,  but  not  allow  the  water  to 
escape. 


Observations . — We  have  great  doubts"  whether  the  saving  of 
fuel  consumed  in  the  usual  mode  of  manufacturing  red  lead,  and 
the  oxides  of  lead,  would  not  be  more  than  compensated  by  the 
superior  labour  required  in  Dr.  Delaville’s  process. 
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OF  JULY,  AUGUST,  AND  SEPTEMBER,  l806.j 


Mr.  David  Hardie’s  Patent  for  the  Improvement  of  an  Appa¬ 
ratus  for  Weighing.  Dated  March  1800. — Rep.  Arts,  No.  50, 

New  iSeries. 

The  essential  part  of  Mr.  Hardie’s  improved  apparatus  con¬ 
sists  in  his  manner  of  forming  the  weights,  of  disposing  them  on 
the  scale-board,  and  of  indicating  at  sight  the  aggregate  weight  of 
the  articles  in  the  other  scale.  A  peculiar  kind  of  estimating  scale 
is  delineated  on  that  scale-board  which  receives  the  weights,  so  as 
to  point  out  by  mere  inspection  the  total  of  the  weights  placed 
upon  that  board.  These  scales,  as  well  as  the  shape  of  the  weights, 
are  modified  according  to  the  various  cases  to  which  they  are 
applied.  Thus  the  board  for  the  weights  capable  of  estimating 
as  far  as  a  ton,  is  about  38  inches  by  32  j  and  upon  it  are  deli¬ 
neated  two  scales,  each  formed  of  rectangular  compartments  ; 
one  contains  larger  divisions  for  the  half-hundred  weights,  and 
the  other  contains  smaller  divisions  for  the  pound  weights.  The 
larger  weights  are  placed  on  their  respective  scale  of  rectangles 
or  squares,  beginning  at  the  left  side  and  ranging  orderly  to  the 
righn,  and  so  on  with  each  row,  five  occupying  a  row.  The  first 
hundred  weight,  or  rather  the  first  combination  of  two  half-hun¬ 
dred  weights,  constituting  a  hundredweight,  covers  a  blank  squarej 
the  second,  a  square  marked  1;  the  third,  that  marked  2  5  and  so 
on.  The  pound  -weights,  in  like  manner,  are  placed  on  their 
particular  scale  of  rectangles,  ranged  below  these  for  the  hundred 
weights,  the  first  weight  covering  the  blank  rectangle  3  the  se¬ 
cond,  that  marked  1  5  the  third,  that  marked  2  3  and  so  on,  pro^ 
ceeding  likewise  fronrthe  left  towards  the  right.  There  is  no 
scale  for  quarter-hundred  weights,  they  being  at  most  2  in  num¬ 
ber,  namely,  a  half,  and  a  quarter  hundred  weight.  The  totals 
of  the  hundreds  and  pounds  are  indicated  by  the  large  figures 
painted  on  the  board,  that  appear  respectively  next  to  the  weights 
on  the  right  hand.  Hence  it  follows  that  the  amount  of  the 
weights  on  the  board  in  hundreds,  quarters,  and  pounds,  is  ac¬ 
curately  known,  without  the  trouble  of  counting,  by  mere  in¬ 
spection  3  and  that  the  book-keeper  has  it  in  his  power  to  dis- 
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•over  with  a  glance,  whether  the  weighers  call  the  proper  weight. 
The  greatest  individual  weight  for  the  purpose  of  being  portable, 
is  a  halt-hundred.  The  weights  are  ingeniously  formed,  so  as  to 
be  readily  moved,  at  the  same  time  that  they  may  be  accurately 
disposed  in  rows. 

When  a  very  light  package  is  to  be  weighed  with  a  board 
adapted  for.  one  much  greater,  a  hook  and  eye  are  to  be  used  at 
each  of  the  two  cords  suspending  the  board  for  the  weights,  in 
order  to  shorten  them,  and  prevent  the  board  from  leaning  to 
one  side.  Where  a  chain,  instead  of  a  rope  is  used,  one  of  its 
links  might  serve  as  an  eye  to  the  hook. 

On  the  same  principle  the  scale  or  scales  which  determine  the 
total  weight  on  the  board,  as  well  as  the  shape  of  the  weights, 
may  be  modified  according  to  the  various  cases  to  which  they 
are  applied.  In  the  observations  given  by  the  patentee,  in  addi¬ 
tion  to  his  specification,  in  the  Repertory  of  Arts,  &c.  No.  50, 
these  modifications  are  illustrated  by  other  examples.  Figures 
,are  likewise  given  with  the  specification,  exhibiting  certain  well- 
adapted  apparatus,  to  prevent  the  necessity  of  removing  the  greater 
number  of  weights  from  the  scale-board  on  each  operation,  varied 
to  suit  different  situations,  and  different  sizes  of  commodities  to 
be  weighed. 

.  _  *' 

Observations. — Every  person  who  has  experienced  the  nume¬ 
rous  errors  to  which  the  common  method  of  weighing  heavy  and 
cumbersome  substances  is  liable,  must  rejoice  at  the  publication 
of  a  simple,  ingenious,  and  convenient  apparatus,  by  means  of 
which  those  errors  may  be  obviated,  and  all  the  operations  of 
weighing  performed  with  greater  expedition,  yet  with  all  possible 
accuracy.  The  advantages  of  mere  inspection  over  a  tedious  ex¬ 
amination,  and  counting  of  different  weights  with  obscure  marks, 
are  too  obvious  to  need  enlarging  upon  :  we  therefore  think  it 
our  duty  to  recommend  this  useful  apparatus  to  general  adoption, 
in  all  extensive  concerns;  whether  national,  or  commercial,  where 
there  is  a  frequent  necessity  for  ascertaining  the  weight  of  pon¬ 
derous  articles,  such  as  pigs  of  lead,  bars  of  iron,  pieces  of  ord¬ 
nance,  hogsheads  of  sugar,  bales  of  goods,  &c.  We  see  only  one 
way  in  which  this  apparatus  can  be  at  all  accessary  to  fraud  or 
deception ;  namely,  in  the  distribution  of  the  pound  weights, 
which  may  be  so  placed  as  to  skip  some  of  the  rectangles  on  the 
scale,  and  thus  make  the  apparent  weight  in  pounds/exceed  the 
true  weight :  but  this  is  a  source  of  deception  which  may  always 
be  checked  with  a  very  moderate  share  of  vigilance  on  the  part  of 
an  overseer  or  book-keeper ;  beside^  that  there  are  comparatively 
few  cases  in  which  the  labourers  employed  in  arranging  the 
weights  will  be  exposed  to  the  least  temptation  to  practise  such  a 
fraud. 


/ 


(  3?6  ) 

.mi —  -iyji.  ■■  jl 

Mev. ‘William  Milton’s  Patent,  for  a  Mode  of  rendering  Car¬ 
riages,  particularly  Stage-coaches ,  more  safe  than  at  present . 

Dated  Nov.  1805. — 'Hep.  Arts ,  No.  51,  New  Series. 

The  principal  objects  of  Mr.  Milton’s  invention  are  to  prevent 
the  overturning  of  coaches,  and  their  breaking  down.  To  effect 
these  desirable  purposes,  the  patentee  fixes  beneath  the  body  of 
the  carriage,  a  box  (nearly  equal  in  length  and  breadth  to  the 
bottom  of  that  body)  capable  of  receiving  the  luggage,  and  with 
its  floor  about  a  foot  from  the  ground.  The  luggage  being  dis¬ 
posed  in  this  box,  reduces  the  centre  of  gravity  of  the  coach,  and 
its  load  to  a  much  lower  position,  and  of  consequence  renders  an 
overturn  less  likely  than  in  the  common  construction. 

There  must  often  be  a  cavity  through  either  the  lower  part  of 
the  carriage  or  of  the  luggage-box,  through  which  the  axle  and 
frame-work  of  the  hind  wheels  of  the  carriage  may  pass.  This 
cavity  and  axle  are  to  be  such  as  shall  give  proper  guidance  in 
the  play  of  the  carriage  and  luggage-box  on  any  springs  that  may 
be  so  applied  as  to  need  such  guidance.  But  springs  may  be 
applied  in  such  a  manner  as  to  require  no  such  guidance.  At  the 
bottom  of  this  luggage -box,  and  as  near  respectively  to  each  wheel 
of  the  carriage  (called  by  way  of  distinction,  active  wheels)  as 
may  be  deemed  proper,  low  strong  wheels  (called  idle  wheels)  am 
to  be  placed  on  sufficient  axles,  ready  in  case  of  an  active  wheel 
coming  off,  or  an  axletree  failing,  to  catch  the  falling  vehicle,  and 
instantly  to  continue  the  previous  velocity  :  whence  the  mischief, 
particularly  to  the  coachman  and  outside  passengers,  arising  from 
an  instantaneous  stop  to  rapid  motion,  will  be  prevented.  These 
idle  wheels  are  to  be  placed  so  that  their  periphery  shall  be  a  few 
inches  below  the  bottom  of  the  luggage-box,  and  (when  the  active 
wheel  is  in  motion)  a  few  inches  above  the  ground.  If  there  be 
no  luggage-box  below,  then  the  idle  wheels  may  be  larger,  and 
•  fixed  to  the  axle,  or  to  some  frame-work  belonging  to  it  j  and 
in  case  of  the  breaking,  or  coining  off  of  a  wheel,  great  relief  will 
be  given.  If  there  be  an  obstacle  in  the  road,  and  the  idle  wheel 
comes  into  contact  with  it,  its  corresponding  active  wheel  will  be 
lifted  from  the  ground,  while  the  idle  wheel  passes  over  the 
obstacle. 

The  bottom  of  the  luggage-box  being  in  this  construction  so 
near  the  ground,  offers  a  method  of  checking  very  much  the 
motion  of  a  carriage  down  a  hill,  by  the  strong  and  ready  appli¬ 
cation  of  the  end  of  a  lever  to  rub  on  the  ground.  The  idle  wheels 
should  be  fixed  or  set  in  such  a  manner  that  they  may  be  vertical 
when  an  accident  brings  them  into  work. 

Observations.  —  Such  are  the  simple  and  ingenious  modifications 
1*  the  construction  of  carriages,  by  which  Mr.  Milton,  add*  to  their 
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safety  and  utility :  if  we  consulted  the  eye  alone,  we  might,  per¬ 
haps,  object  to  this  patentee’s  improvements  5  but  that  of  placing 
the  luggage-box  beneath  the  carriage  is  consistent  with  the  strict¬ 
est  theory,  at  the  same  time  that  it  gives  facility  to  the  applica¬ 
tion  of  the  other  improvements.  Some  experiments  have  been 
made,  before  many  witnesses,  upon  a  coach  of  Mr.  Milton’s 
construction,  weighing  18f  cwt.  and  carrying  six  inside  passen¬ 
gers  :  there  were  ten  outside  passengers,  and  a  load  of  nearly 
three  tons  :  the  coach  was  driven  purposely  over  rough  roads-, 
and  a  linch-pin  of  one  of  the  hind-wheels  being  taken  out,  the  wheel 
came  off,  and  the  carriage  dropped  down  about  7  inches,  when 
a  strong  idle  wheel  came  into  play,  and  the  motion  was  continued 
without  the  least  inconvenience  to  the  outside  passengers,  and 
no  greater  a  shock  than  was  experienced  by  going  over  a  large 
stone  in  the  night.  The  horses  were  not  more  than  usually 
fatigued.  Grounding  a  firm  conviction  upon  these  facts,  and  the 
theoretic  propriety  of  Mr.  Milton’s  construction,  we  cannot  do 
less  than  warmly  recommend  it  as  worthy  adoption  by  all  pro¬ 
prietors  of  stage-coaches,  &c.  who  are  anxious  for  the  safety  of 
their  passengers. 

. —  - - 

Mr.  William  Sampson’.?  Patent  for  certain  Improvements  in  the 
Application  of  Power  employed  mechanically,  especially  as  adapted 
to  the  Use  of  Cranks  and  Fly-wheels ,  or  other  Contrivances  pro¬ 
ducing  equivalent  or  similar  Effects.  Dated  February  1800.— 
Rep.  Arts,  No.  52,  New  Series. 

The  proposed  improvements  of  this  patentee  principally  con¬ 
sist,  according  to  the  specification,  in  the  division  of  any  power 
which  turns  a  reciprocating  axis  between  two  or  more  arms  in¬ 
tersecting  that  axis,  and  communicating  their  motion  to  corre¬ 
sponding  cranks,  wheels,  or  other  suitable  contrivances,  for  the 
purpose  of  uniting  to  work  one  and  the  same  shaft  5  the  arms  by 
this  combined  process  transmitting  to  such  shaft,  with  great  ad¬ 
vantage,  the  power  impressed  on  them. 

The  invention  described  in  the  specification  is  simply  this :  Let 
a  wheel  which  is  divested  of  its  rim,  and  of  all  its  spokes,  except 
four,  that  together  form  two  diameters,  at  right  angles  to  each 
other,  be  permitted-  to  turn  upon  a  fixed  axle  or  pin  :  let  an  axis 
of  rotation  carrying  a  fly-wheel  and  two  cranks  be  disposed  at 
a  suitable  distance  from  the  former  wheel,  and  let  two  connect¬ 
ing  rods  be  attached  each  by  one  end  to  the  cranks,  and  by  the 
other  to  the  extremities  of  two  opposite  spokes  of  the  wheel  : 
then  the  other  two  spokes  will  serve  as  handles,  by  means  of 
which  such  an  alternating  motion  may  be  given  to  the 
no.  vi.— vol,  11,  3  c 
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wheel  as  shall  transmit  a  continued  rotatory  motion  by  the  con¬ 
necting  rods  to  the  axis  carrying  the  fly-wheel.  And  if  other  con¬ 
necting  rods  proceed  from  the  cranks  on  this  axis  to  cranks  on 
another  axis,  a  continued  rotatory  motion  may  in  like  manner  be 
communicated  to  it  also.  Small  machines  may  be  worked  by  a 
handle  suspended  from  an  axis,  and  aided  by  a  pendulum. 


Observations . — We  are  not  able  to  conjecture  what  cause  could 
induce  Mr.  Sampson  to  obtain  a  patent  for  these  contrivances./ 
The  general  principle  by  which  he  converts  a  reciprocating  into  a 
rotatory  motion  has  been  known  for  centuries,  and  has  been  ap¬ 
plied  to  different  kinds  of  machinery  in  the  collections  of  Ramelli, 
Bockler,  Bellidor,  and  Leupold  :  but  the  reverse  method  of  ap¬ 
plying  the  principle,  so  as  to  convert  rotatory  into  reciprocating 
motions,  is  of  far  more  general  use.  The  principal  mover  of  ma¬ 
chinery  that  acts  by  alternating  motion  is  man,  whose  mechanic 
energy  is  too  much  confined  to  be  resorted  to  in  extensive  erec¬ 
tions  :  and  even  the  most  powerful  reciprocating  action  of  man, 
-viz.  that  wh ich  is  after  the  manner  of  rowing,  is  not  included  in 
the  examples  of  Mr.  Sampson’s  specification.  Hence  we  think 
this  gentleman  will  be  greatly  disappointed,  if  he  have  formed 
any  expectation  of  the  general  adoption  of  the  contrivances  he 
has  now  made  public.  Much  more  ingenious  and  useful  appli¬ 
cations  of  the  same  principle,  are  almost  universally  practised, 
where  suitable  occasions  call  for  their  adoption,  by  every  skilful 
mechanist  in  this  country. 


Mr.  Martin  CawoodV  Patent  for  an  Improvement  in  manufac¬ 
turing  \ metallic  Cocks.  Dated  Map  1805. — Rep.  Arts ,  No.  50, 
New  Series. 

Instead  of  casting  the  cocks  entirely  of  brass,  or  bell-metal, 
as  is  customary,  Mr.  Cawood  forms  them  of  cast  iron,  and  covers 
with  brass  those  parts  of  the  piston  and  pipe  which  come  in  contact, 
by  soldering,  bruising,  or  cementing  the  brass  to  the  iron. 

Observations. — We  agree  with  the  patentee  in  the  statement 
which  he  makes  of  the  advantages  to  be  derived  from  his  method 
of  manufacturing  cocks,  that  they  will  be  much  less  liable  to  burst 
from  change  of  temperature  than  common  cocks  will  wear 
longer,  can  be  more  easily  repaired  when  worn,  and  be  sold  for 
half  the  price  of  cocks  of  the  usual  construction. 


Mr.  Henry  Edward  WitiierbyV  Patent  for  a  Filtering  Ap¬ 
paratus.  Dated  July  1805. — Repent .  Arts,  No.  51,  New 
Series. 

This  apparatus  consists  of  a  vessel  closed  at  top,  to  hold  the 
water,  with  a  small  pipe  at  bottom,  by  which  it  is  tilled  (when 
reversed),  and  which  also  serves  to  convey  the  water  from  it  to  a 
flat  vessel,  which  it  keeps  full  of  water  to  a  certain  height,  on  the 
same  principle  as  a  bird-fountain  :  from  this  flat  vessel  the  water 
is  conveyed  to  another  containing  the  filtering  part  by  sponges  or 
pieces  of  flannel  so  placed  as  to  perform  the  office  of  syphons ; 
the  second  vessel  has  a  layer  of  gravel  at  its  bottom,  covered  over 
with  flannel,  above  which  is  laid  fine  washed  sand  to  the  depth  of 
three  inches  :  a  pipe  is  placed  beneath  the  gravel  to  let  off  the 
clear  water  into  a  receiver. 


Observations. — The  adoption  of  an  old  contrivance  for  keeping 
water  to  a  certain  level,  and  the  application  of  the  flannel  or 
sponge  syphon,  which  has  been  used  as  a  filterer  from  a  very 
remote  period,  seem  to  be  the  only  points  in  which  this  apparatus 
differs  from  others  in  general  use,  in  which  sand  and  gravel  is  used 
as  a  medium  of  filtration.  But  though  we  can  see  no  novelty  in 
any  part  of  the  principles  of  tins  apparatus,  it  may,  however, 
filter  very  well,  and  have  the  advantages  of  quick  performance, 
and  of  being  easily  cleaned,  as  stated  by  the  patentee,  and  from 
these  good  qualities  be  very  useful. 


Mr.  James  Ingram’s  Patent  for  a  Method  of  manufacturing 
Powder  Sugar  from  Raw  Sugar ,  from  Syrup,  or  from  a  Mix¬ 
ture  of  both.  Dated  Nov.  1805. — Report.  Arts,  No.  51,  New 
Series. 

For  this  process,  Mr.  Ingram  directs  that  a  pint  of  water,  or 
of  lime-water,  be  added  to  every  seven  pound  of  sugar  to  be  pre¬ 
pared  :  that  the  sugar  so  mixed  be  boiled  in  an  iron  vessel,  till 
some  of  it  taken  up  in  the  stem  of  a  tobacco-pipe,  and  dipped 
into  cold  water,  breaks  brittle,  and  can  be  taken  from  the  pipe 
with  ease  :  that  it  is  then  to  be  poured  on  an  oiled  marble  slab,  or 
other  polished  stone,  and  when  it  begins  to  harden  there;  is  to  be 
formed  into  rolls,  which  are  to  be  worked  and  drawn  by  hand 
over  an  upright  iron  spike  till  the  sugar  whitens  and  becomes 
stiff 

The  rolls  are  then  to  be  baked  in  a  stove,  such  as  is  used  for 
drying  lump  sugar,  for  two  days ;  and  when  they  are  quite  dry, 
they  are  to  be  ground  in  a  sugar-mill,  with  a  large  stone,  or  other 
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proper  thing,  into  a  powder:  then  sifted  through  a  fine  sieve, 
and  afterwards  returned  to  the  mill,  and  mixed  with  a  proportion 
of  raw  sugar,  of  14  lb.  to  each  hundred  weight  of  powder  sugar,, 
when  it  will  be  fit  for  use. 

In  making  powder  sugar  from  syrup  of  sugar  alone,  the  same 
process  is  used,  except  that  no  water  is  added  j  and  likewise  in 
making  it  from  a  mixture  of  raw  sugar  and  syrup,  equal  parts  of 
which  are  to  be  mixed  together  for  this  purpose. 


Messrs.  Hobson,  Sylvester,  and  Moorhouse’5  Patent  for  the 
Application  of  Zinc  to  sheathing  Ships,  roofing  Houses,  and 
lining  Water -spouts .  Dated  May  1805. — Report.  Arts ,  No.  52, 
New  Series.  ' 

The  great  art  in  laminating  the  zinc,  from  bars  previously  cast, 
is  to  keep  it  at  a  heat  of  between  200°  and  300°  Fahrenheit, 
while  passing  between  the  rollers,  till  it  is  reduced  to  one* fourth 
of  its  usual  thickness,  after  which  it  may  be  rolled  to  the  thick¬ 
ness  required  without  farther  heating.  The  plates  after  rolling 
will  be  hard  and  stiff,  but  on  being  annealed  at  the  heat  before 
mentioned,  will  acquire  the  flexibility  proper  for  roofing  houses, 
sheathing  ships,  &c.  j  for  which  latter  use  iron  nails  are  directed 
to  be  used  with  it,  as  copper  nails  would  have  a  galvanic  action 
on  it. 


Observations . — Messrs.  Hobson  and  Sylvester  obtained  a  patent 
for  rendering  zinc  malleable,  in  the  month  preceding  the  date  of 
this  patent,  for  which  see  our  third  Number,  p  3 96.  The  object 
of  the  present  patent  seems  to  be,  to  secure  the  specific  appli¬ 
cation  of  the  zinc  so  manufactured,  to  sheathing  ships,  roofing 
bouses,  and  lining  water-spouts. 

We  liave  expressed  our  decisive  approbation  of  the  general  ap¬ 
plication  of  zinc,  in  the  Number  above  mentioned,  and  also  in 
p.  51  of » our  first  Number,  and  of  the  value  of  ihe  discovery  in  a 
commercial  view.  We  also  approve  much  of  its  application  to 
the  roofing  of  houses  here  specified.  It  might,  be  in  the  first 
place  furnished  cheaper,  and  would  not  communicate  any  of  those 
noxious  qualities  to  rain  water  collected  from  it,  which  lead  and 
copper  roofs  always  do.  But  we  are  sorry  we  cannot  say  any¬ 
thing  in  favour  of  its  use  for  sheathing  ships.  A  great  object  of 
copper  sheathing  is  to  keep  the  ship’s  bottom  clean,  and  free  from 
the  adherence  of  sea-weeds,  and  of  various  shell-fish,  which  attach 
themselves  to  most  floating  substances,  as  well  as  to  prevent  the 
destructive  effects  of  the  teredo,  or  ship-worm.  We  are  certain 
that  zinc  sheathing  would  be  still  less  injurious  to  animal  and 
vegetable  life  than  lead,  to  which,  however,  the  various  shell¬ 
fish  and  sea-weeds  adhere  almost  as  much  as  to  wood }  copper 
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itself  is  not  entirely  free  from  this  inconvenience  j  though  so 
much  so,  as  to  be  vastly  superior  in  this  respect  to  any  other  sub¬ 
stance  known.  How  far  zinc  would  prevent  the  perforation  of 
worms  is  not  so  certain  ;  some  will  penetrate  lead,  and  those  w« 
think  would  find  no  difficulty  in  boring  through  zinc. 


Mr.  John  Trotter's  Patent  for  a  rotary  Engine,  for  applying 

the  Powers  of  Fluids  as  first  Movers.  Dated  November  18G5. 

• — Repert.  Arts ,  No.  50,  New  Series. 

This  rotary  engine  is  constituted  of  five  principal  parts:  1st, 
A  circular  piece  (cylindrical  we  suppose)  called  the  outer  barrel. 
2dly,  A  circular  concentric  piece  called  the  inner  barrel.  3dly, 
A  circular  piece  posited  between  the  former,  called  the  eccentric. 
4thly,  A  piece  called  the  sweep,  which  shuts  completely  across 
the  space  between  the  inner  and  outer  barrels,  so  as  to  intercept 
the  communication  in  that  part.  5thly,  Caps  or  covers  at  each 
end  of  the  said  pieces,  which  close  the  space  between  the  two 
barrels,  and  serve,  by  grooves  or  other  w^ell-known  fittings,  to 
keep  the  other  parts  in  their  respective  places. 

The  situations  and  motions  of  these  parts  are  as  follow  :  1.  The 
barrels  are  concentric.  2.  The  sweep  is  capable  of  moving  or 
revolving  (either  by  absolute  or  rotative  motion)  through  the 
space  between  the  barrels :  it  may  be  either  separate  from  the 
barrels,  or  it  may  be  fixed  to  either  or  both  of  them  ;  and  in  the 
last  mentioned  cases,  the  barrel  or  barrels  to  which  the  sweep 
shall  be  so  fixed  will  necessarily  move  along  with  it.  The.  sweep 
is  so  well  fitted  of  fixed,  that  no  fluid  can  pass  through  the  places 
of  its  opposition  or  junction  with  the  barrels  and  caps,  or  as  that 
the  quantity  suffered  to  pass  shall  be  inconsiderable.  3.  The 
eccentric  is  of  such  a  diameter,  and  so  wrought,  that  its  concave 
and  convex  surfaces  shall  touch  the  inner  and  outer  barrels,  and 
that  the  places  of  contact  shall  not  admit  any  fluid  to  pass  between 
the  eccentric  and  each  barrel  severally,  or  at  least  that  the  quantity 
which  may  so  pass  shall  be  inconsiderable.  The  eccentric  is  ca¬ 
pable  of  rotation  in  its  own  periphery,  but  not  otherwise  with 
relation  to  the  caps  and  it  has  a  long  perforation  through  which 
the  sweep  is  put,  so  that  the  sweep  and  the  eccentric  will  always 
move  together.  The  patentee  thinks  it  manifest,  from  the  nature 
of  this  construction,  tnat  if  any  fluid  be  forced  by  gravity,  elas¬ 
ticity,  or  otherwise,  through  one  or  more  apertures  from  without 
into  the  space  on  one  side  of  the  sweep,  that  pressure  will  carry 
the  sweep  forward  and  the  eccentric  along  with  it,  together  with 
such  barrel  or  barrels  as  by  the  construction  shall  be  fixed  to  the 
swreep  j  and  moreover,  if  there  be  any  one  or  more  other  aper¬ 
tures  communicating  from  the  opposite  side  of  the  sweep,  in  order 
to  allow  the  said  fluid  to  escape,  or  be  carried  off,  or  condensed* 
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or  otherwise  disposed  of,  all  such  portions  of  the  said  fluid  as  by 
the  changes  of  situation  of  the  sweep,  shall  bo  separated  from  oc¬ 
cupying  part  of  the  space  behind  the  sweep,  and  shall  come  to 
occupy  part  of  the  space  before  the  same,  will  in  fact  so  escape, 
or  be  carried  off,  or  condensed,  or  disposed  of,  and  the  rotary 
motion  of  the  engine  will  be  kept  up,  and  may  be  applied  as  a 
first  mover  to  other  works,  so  long  as  a  due  supply  of  the  said 
fluid  shall  be  afforded. 


Observations . — Mr.  Trotter’s  specification  is-  extremely  defec¬ 
tive  ;  being  inaccurate,  inadequate,  and  contradictory. 

The  inaccuracy  of  language  we  should  not  notice  if  confined 
within  common  limits,  or  on  subjects  where  exact  definition  was 
not  important,  as  wevshould  deem  attention  to  such  trifles  fasti¬ 
dious  hypercriticism.  Mr.  Trotter  has  in  many  parts  of  his  spe¬ 
cification  used  the  word  circular  for  cylindrical  ;  he  has  declared 
that  his  engine  consists  of  three  circular  pieces,  which  are  to  hold 
steam,  or  waiter,  &rc. ;  now  a  circular  piece  conveys  only  the  idea 
of  a  flat  surface  which  can  contain  nothing. 

The  description  is  contradictory  in  the  part  relative  to  the 
sweep ;  which  first  mentions  “  that  it  is  to  move  or  revolve 
through  the  space  between  the  two  barrels  $”  and  then  imme¬ 
diately  after  states,  “  that  it  may  be  fixed  to  loth  of  them  f’  in 
which  case  it  is  obvious  it  could  not  move  through  the  space  be¬ 
tween  them  :  and  we  think  that  in  this  way  the  engine  could 
have  no  motion  whatsoever. 

The  inadequacy  of  the  account  of  the  engine  is  no  less  remark¬ 
able,  A  most  material  part  is  left  totally  undescribed  in  if, 
without  which  the  engine  would  have  no  effect  whatsoever  aS  a 
prime  mover.  If  the  eccentric  is  to  move  round  with  the  inner 
barrel,  or  the  sweep  alone,  some  part  (of  the  nature  of  an  axis) 
paust  pass  through  one  of  the  caps  to  convey  the  motion  to  the 
machinery  to  be  impelled  by  it  5  or  if  the  said  eccentric  is  to  move 
with  the  outer  barrel,  then  some  piece,  of  a  like  nature,  must 
pass  through  the  cap,  to  keep  the  inner  barrel  fixed  and  motion¬ 
less  5  but  no  such  piece  is  described:  and  it  required  ail  effort 
little  short  of  invention  to  discover  how  the  engine  was  to  move 
at  all  for  want  of  any  mention  of  tills  part.  The  manner  of 
fixing  the  pipes,  to  convey  the  steam  to  the  spaces  between  the 
eccentric  and  the  barrels,  an!  away  from  them  again,  is  also  left 
tmdescribed,  which  we  think  a  material  omission  ;  for  as  they 
must  revolve  round  with  the  moving  part,  it  requires  another 
effort  of  invention  to  find  out  how  two, pipes  are  to  revolve  with 
a  barrel,  into  whose  side  they  are  to  pass,  and  communicate  af 
the  same  time  by  steam-tight  joints,  with  two  fixed  objects,  the 
boiler  and  condenser. 

Ill  short,  from  the  causes  mentioned,  fhe  description  is  so  de¬ 
fective;  that  we  will  venture  to  say  very  few  who  read  it  can  uu- 
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tier  stand  how  the  engine  performs  at  all,  much  less  be  able  to 
make  one.  . 

The  difficulty  of  the  construction  (after  the  labour  of  under¬ 
standing  the  manner  of  it  is  surmounted)  would  be  excessive  ; 
the  contrivance  of  steam-tight  joints  for  the  two  revolving  pipes, 
would  be  very  hard  to  effect ;  the  passage  of  an  axis  through  the 
cap  sufficiently  tight  would  not  be  very  easy  to  perform :  the 
stuffing*  for  the  circular  edges  of  the  eccentric,  and  of  the  sides  of 
he  long  perforation  in  it,  as  it  is  called,  through  which  the  sweep 
passes,  would '  also  require  much  management ;  but  all  these 
would  be  operations  of  facility  compared  to  fitting  the  eccentrics 
so  as  “  that  its  concave  and  convex  surfaces  shall  touch  the  inner 
and  outer  barrels”  in  such  manner  as  to  be  steam-tight.  If  Mr, 
Trotter  has  discovered  any  way  of  producing  this  effect  by  stuff¬ 
ing,  it  was  a  material  error  to  omit  mentioning  it ;  for  without 
some  such  contrivance  the  engine  would  be  altogether  useless. 
We  grant  it  lies  within  the  limits  of  a  bare  possibility,  that  by  an 
happy  effort  of  accurate  workmanship,  the  parts  might  be  fitted 
at  first  so  truly  as  to  perform  without  stuffing.  But  after  this 
miraculous  nicety  was  produced,  its  effect  could  only  be  tempo¬ 
rary  ;  the  wear  of  a  few  days  (perhaps  of  a  few  hours)  must 
open  a  passage  for  the  steam,  and  soon  after  cause  a  cessation  oi 
motion  altogether  to  the  engine. 

Reflecting  on  all  these  difficulties  of  construction,  we  find  them 
approach  so  near  the  confines  of  impossibility,  that  we  really 
doubt  much  if  ever  even  a  working  model  of  this  engine  was 
made,  so  as  to  perform  for  any  length  of  time. 

And  even  when  by  a  strong  effort  of  imagination,  we  conceive 
such  an  engine  brought  in  reality  to  perform  work  permanently 
and  effectually,  we  think  that  still  it  would  be  liable  to  the  same- 
defects  as  Mr.  Hornblower’s  rotative  engine,  described  in  our 
second  Number,  arising  from  the  great  friction  of  its  parts,  and 
this  in  a  much  greater  degree  than  in  his  engine;  as  the  surfaces 
coming  in  contact  are  so  much  greater. 


Mr.  Rracy  Cl  a  r  k's  Patent  for  Improvements  upon  Horse-shoes, 
by  which  they  may  be  affixed  to  Feet  without  Nailing.  Dated 
March  ISOb.— Report.  Arts,  No.-  51,  New  Series. 


The  invention  consists  of  two  distinct  shoes,  but  united  to  each 
other  by  means  of  screws  :  the  upper  or  permanent  shoe  is  at-., 
tached  by  means  of  front  and  tabral  clips  or  tongues  embracing 
the  foot,  and  to  prevent  the  foot  escaping  backward,  a  bolt  or 
pin  passes  through  the  front  clip  into  the  hoof,  which  bolt  or  pin 
is  allowed  to  descend  as  the  hoof  grows  downward,  by  means  of 
a  groove  in  the  clip.  This  upper  shoe  may  last  for  years,  being 
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preserved  from  wear  by  the  under  shoe,  and  which  is  to  be  re¬ 
newed  as  often  as  necessary  ;  the  under  or  wearing  shoe  may  be 
made  of  common  iron,  and  is  easily  yet  firmly  fixed  by  four  or 
more  screws  passing  from  the  upper  or  permanent  shoe  into  it. 
The  specification  of  the  patent  admits  of  various  modifications, 
but  the  above  are  the  general  principles. 

Observations. — Mr.  Clark  has  much  credit  due  to  him  for  pro¬ 
secuting  the  original  idea  of  his  invention,  which  is  certainly  very 
ingenious  yet  it  can  hardly  be  supposed  that  a  shoe  of  this  kind 
will  ever  be  generally  adopted ;  its  advantages  in  many  cases  must, 
however,  be  very  obvious.  It  is  well  known  that  the  feet  of 
horses  become  diseased  in  consequence  of  the  artificial  state  in 
which  they  are  placed,  by  our  being  compelled  to  employ  shoes 
made  of  iron  to  guard  them  from  the  wear  occasioned  by  our 
artificial  roads,  and  this  disease  will  be  in  proportion  to  the  just 
or  erroneous  principles  that  are  pursued.  The  closer  we  imitate 
nature  the  more  successful  will  our  practice  be  ;  and  the  inven¬ 
tion  of  a  shoe  that  will  leave  the  horse’s  foot  completely  in  a  na¬ 
tural  state,  except  during  the  hours  the  animal  is  at  work,  must 
be  attended  with  manifold  advantages  :  the  occasional  use  only  of 
such  a  shoe  might  often  be  found  beneficial.  Notwithstanding 
the  advantages  to  be  derived  from  Mr.  Clark’s  shoe  appear  nume¬ 
rous,  there  are  many  circumstances  that  must  tend  to  prevent  its 
general  use  ;  and  indeed,  its  merits  will  not  appear  so  conspi¬ 
cuous  as  they  would  have  done  before  the  general  practice  of 
shoeing  horses  was  so  much  improved  as  it  has  been  by  the  at¬ 
tention  paid  to  this  subject  within  the  last,  few  years-.  We  fear  a 
new  set  of  men  must  he  employed  in  fabricating  the  patent  shoes; 
for  generally,  the  shoeing  smiths  of  the  present  day  can  never  be 
taught,  neither  will  they  give  that  ready  assistance  by  paring  the 
foot  in  a  proper  manner,  which  is  so  necessary  to  ensure  success. 
The  new  set  of  persons  to  be  employed  must  be  familiarized  to 
horses,  and  taught  the  method  of  paring  a  foot :  for  as  no  art  can 
prevent  the  hoof  growing,  and  as  in  its  growth  downward  it  always, 
expands,  it  will  be  necessary  from  time  to  time  and  regularly  to 
remove  the  superfluous  growth  of  hoof,  and  not  only  of  that  but 
of  the  sole  also.  The  expense  too,  may,  perhaps,  be  a  consi¬ 
deration,  and  the  trouble  of  fixing  and  unfixing,  although 
comparatively  little,  will  always  be  started  as  an  objection  to 
its  use. 
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Mr.  Richard  Willcox’s  Patent  for  Machinery  for  cutting  or 
stripping  the  Fur ,  Wool ,  or  Hair,  from  the  Skins  of  Beavers , 
Seals,  &c.  Dated  Dec.  1805. — Repert.  Arts ,  No.  52,  New 
Series. 

The  skin,  whose  fur  is  to  be  taken  off,  is  made  to  adhere  (by 
a  cement  made  of  wax,  resin,  and  oil,  with  other  ingredients 
occasionally)  to  a  strong  canvass  cloth,  which  is  fastened  round  a 
roller,  made  to  turn  slowly  by  a  ratchet-wheel  moved  by  a  click, 
that  receives  a  motion  back  and  forward  from  a  crank :  a  small 
roller,  about  three  quarters  of  an  inch  in  diameter,  moves  in  front 
of  the  other  roller,  and  presses  back  the  fur  out  of  the  way  of 
the  knife,  to  prevent  its  being  cut  improperly.  The  knives  are 
moved  by  levers,  connected  with  the  crank  before  mentioned, 
and  by  springs,  so  as  to  have  a  motion  backwards  and  forwards 
across  the  skins,  and  are  sustained  by  guides  in  a  proper  direction 
to  the  centre  of  the  roller,  to  cut  off  the  fur  as  it  should  be.  A. 
piece  of  Russia  duck  joined  at. the  two  extremities  so  as  to  form  a 
perpetual  web,  drawn,  by  a  connexion  of  rollers,  round  the  small 
roller  before  mentioned,  is  pressed  in  contact  with  the  skin,  and 
moves  with  about  double  the  speed  of  the  skin  in  a  contrary  direc¬ 
tion,  which  causes  the  fur  to  adhere  to  it  in  the  same  order  in 
which  it  lay  on  the  skin.  This  web  afterwards  passes  over  one  of 
the  leading  rollers,  where  it  is  bent  nearly  to  a  right  angle,  so  as 
to  admit  the  introduction  of  a  plate  of  metal  as  close  as  possible 
to  the  fur  which  adheres  to  it :  by  this  means  the  long  hair 
(usually  plucked  off  by  hand)  comes  in  contact  writh  the  edge  of 
the  plate ;  whilst  a  roller  studded  with  rows  of  locks  of  hair,  of 
leather,  or  some  other  flexible  substance  (which  moves  in  the 
same  direction  as  the  fur),  scrapes  off  the  long  hair  from  the  fur, 
by  pressing  it  against  the  edge  of  the  plate  ;  whence  it  is  con¬ 
veyed  into  a  trough,  and  prevented  from  again  mixing  with 
the  fur. 

For  separating  the  long  hair  from  the  fur  of  those  skins  whose 
fur  is  too  short  to  be  separated  in  the  manner  described,  the  pa¬ 
tentee  has  contrived  another  engine  3  in  which  the  skin  is  fixed 
to  a  roller  in  the  same  manner  as  in  the  first  engine,  and  which 
roller  is  also  moved  by  a  similar  contrivance.  A  very  small  roller 
is  placed  in  front  of  this  first  roller,  so  as  to  lie  close  to  the  fur, 
and  a  large  roller  (fluted  in  grooves  formed  in  spirals  of  a  very 
jjmall  inclination  to  the  plane  of  its  axis,  and  moving  in  the  same 
direction  as  the  first  roller)  catches  the  long  hairs  between  it  and 
the  small  roller,  and  plucks  them  from  the  skin. 

The  knives  used  by  the  patentee  for  cutting  the  fur  are  made  of 
t) le  best  tempered  steel,  grooved  or  fluted  id  very  small  grooves 
VI.— -VOX*.  II.  9  D 
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at  the  face  side  at  right  angles  to  the  edge,  by  which  the  edge, 
when  ground  on  the  opposite  side,  is  formed  into  a  very  fine  saw, 
in  the  same  way  as  a  similar  edge  is  formed  on  reaping-hooks  j 
by  which  means  the  knives  keep  their  edges  at  least  twelve  times 
as  long  as  the  common  sort,  which  are  made  of  malleable  iron,  to 
produce  a  rough  edge,  which  is  found  to  answer  better  for  cutting 
the  fur  than  a  smooth  one.  The  knives  are  also  in  general  made 
circular  (particularly  when  the  machinery  is  moved  by  water  or 
steam),  by  which  a  drawing  stroke  is  produced,  having  more 
velocity  than  could  be  produced  without  rotation. 

Observation. — The  above  described  is  a  very  ingenious  machine, 
and  in  practice  we  understand  has  fully  answered  the  expectations 
of  the  inventor. 


Captain  Cowan’,?  Patent  for  Improvements  in  the  Construction  of 

Sails .  Dated  June  180 S.^Repert.  Arts ,  No.  30,  New  Series. 

The  principal  object  of  Mr.  Cowan  is  to  have  sails  so  fitted  up 
as  to  reef  at  the  bottom  instead  of  the  top ;  in  which  parts  they 
are  to  be  furnished  with  points,  gaskets,  robins,  buntlines,  and 
the  other  tackle  necessary  for  reefing  one  or  more  reefs,  which  dd 
not  in  this  case  differ  materially  from  those  used  for  reefing  at  the 
top  of  the  sail,  or  with  buntlines,  reeflines,  and  gaskets,  alone. 
Mr.  Cowan  gives  in  his  specification  a -very  particular  description 
of  the  whole  process  of  reefing  at  the  lower  part  of  the  sail  with 
reeflines  and  gaskets  only  (see  Rep.  Arts,  vol.  ix.  p.  83),  but  which 
Being  entirely  in  technical  language,  would  be  altogether  unin¬ 
telligible  to  any  but  seafaring  men.  The  sails  are  also  directed  to 
be  made  with  the  clothes  or  seams  horizontal,  instead  of  in  the 
usual  vertical  position,  by  which  they  will  be  much  stronger  in 
the  opinion  of  the  patentee. 

The  advantages  stated  to  arise  from  the  use  of  the  patent  me¬ 
thod  of  reefing  are,  1st,  that  the  sails  can  be  reefed  thus  in  less 
time  j  2d,  with  fewer  hands ;  3d,  with  less  danger  of  splitting  or 
starting  the  tacks  or  sheets  $  4th,  that  the  reefs  at  the  foot  of  the 
sail  will  occasion  less  weight  on  the  yard  than  those  at  the  top ; 
5th,  that  the  reef  at  the  foot  being  at  the  squarest  or  broadest  part 
of  the  sail  will  reduce  its  size  more,  and  cause  it  to  stand  longer 
and  better  in  a  gale  of  wind  ;  6th,  that  as  in  the  method  of  reef¬ 
ing  with  buntlines,  reeflines,  and  gaskets,  the  points,  bands,  and 
eyelet-holes,  of  the  old  method  will  be  unnecessary,  the  sails  will 
thus  be  much  lighter  5  so  that  the  main-course  of  a  seventy-four 
will  be  reduced  in  weight  above  two  hundred  pounds  in  this 
mode. 

Mr.  Cowan  mentions  in  his  specification  an  improvement  con¬ 
trived  by  him  in  fore  and  aft  sails,  for  which  he  refers  entirely  to 
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ike  engraved  figure,  not  giving  any  description  of  it  whatsoever. 
We  must  imitate  him,,  because  the  figure  leaves  his  object  en¬ 
tirely  doubtful. 


Observations.— We  are  not  sufficiently  skilled  in  the  art  of  na¬ 
vigating  vessels  to  determine  on  the  merit  of  Captain  Cowan’s 
patent,  and  therefore  merely  observe  that  he  has  obtained  testi¬ 
monials  from  several  naval  commanders  in  favour  of  the  use  of 
his  method  of  reefing,  as  to  expedition,  safety,  and  strength, 
which  are  posted  up  at  the  Royal  Exchange. 


Mr.  T.  J.  Pluck  n  ett’s  Patent  for  a  Machine  for  mowing  Grass 

and  other  Things.  Dated  August  1805. — Repert.  Arts,  No.  52, 

New  Series. 

In  Mr,  Plucknett’s  machine  a  pair  of  common  carriage  wheels 
are  fixed  at  the  ends  of  an  iron  axle,  so  that  by  the  going  on  of 
the  wheels  the  axle  is  turned  in  collars :  to  this  axle  is  fixed  a 
cog-wheel,  which  communicates  with  two  others,  by  which 
means  it  turns  an  upright  shaft,  to  which  a  circular  steel  cutter, 
or  knife,  is  fixed  under  the  axle,  higher  or  lower,  according  to 
its  proposed  use.  The  cutter  traverses  round  the  vertical  shaft 
going  through  its  centre,  while  the  machine  is  conveyed  along  by 
two  arms,  in  like  manner  as  a  common  hand-cart.  The  knife, 
or  cutter,  is  so  adjusted  as  to  make  about  11  revolutions  to  1  ot 
the  carriage-wheels  :  if  the  machine  be  driven  by  a  man,  the 
diameter  of  the  cutter  is  about  20  inches $  if  by  a  horse  the 
diameter  is  3  feet.  It  is  in  either  case  a  wrought  or  cast-steel 
plate,  the  whole  of  whose  circumference  is  made  perfectly  sharp 
and  fitted  on  a  spindle,  which  fits  a  square  hole  through  the 
knife  pinion  :  the  upper  end  of  this  pinion  has  a  screw  to  adjust 
the  knife  to  any  height  above  the  ground  ;  and  it  revolves  pa¬ 
rallel  to  the  surface  of  the  earth  :  if  it  meets,  while  it  is  carried 
along  by  the  carriage,  with  any  obstruction,  it  will  immediately 
(according  to  the  specification)  fiy  up  through  the  hole  above  de¬ 
scribed,  without  stopping  the  machine,  and  adjust  itself  again  as 
the  obstacle  is  removed.  To  the  carriage  are  fixed  leaders  carry¬ 
ing  horns  of  iron  or  other  metal,  for  the  purposes  of  gathering 
the  grass  or  corn,  and  presenting  it  so  as  to  be  readily  cut  by  the 
knife. 


Observations. — Mr.  Plucknett’s  specification  is,  in  our  opinion, 
rather  obscure,  and  if  we  had  not  taken  the  trouble  to  examine 
the  machine  itself,  we  should  have  been  at  a  loss  to  understand 
several  of  its  parts :  for  instance,  the  patentee  says  that  when  the 
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knife  meets  with  an  obstacle,  it  will  fly  up  so  as  to  avoid  it,  and 
afterwards  adjust  itself  as  previously  to  the  work 3  but  the  specifi¬ 
cation  does  not  explain  how  this  is  to  be  effected,  and  the  con¬ 
trivance  exhibited  in  the  machine  will  not  produce  this  effect 
when  a  large  stone  or  other  fixed  obstacle  presents  an  abrupt  ver¬ 
tical  projection  3  the  knife  must  then  cut  through  it  or  be  broken, 
or  the  machine  suddenly  stopped.  But  if  an  obstacle  present  it¬ 
self  in  the  form  of  an  inclined  plane,  the  knife  may  fly  up,  as 
asserted.  Besides,  though  the  knife  may  be  elevated  a  little,  it 
cannot  get  above  the  cross-bar  which  holds  the  spindle  steady ; 
for  that  is  immovable,  and  if  not  fixed  low,  will  not  answer  the 
intended  purpose. 

We  apprehend  also  that  Mr.  Plucknett’s  machine  cannot  be 
■used  without  breaking  down  the  com  or  grass  by  the  pressure  of 
one  of  its  wheels,  and  that  if  the  gathering  horns  of  the  leaders 
are  so  adjusted  as  in  some  measure  to  prevent  this,  they  will  bring 
more  corn  or  grass  to  the  knife  than  can  be  cut,  so  as  to  leave  a 
level  surface  parallel  to  that  of  the  earth.  We  think  too,  since 
this  machine  cannot  be  of  a  very  light  structure,  that  in  trundr 
ling  it  over  the  comparatively  rough  surface  of  a  corn-field,  so 
much  force  will  be  requisite,  that  a  man  would  perform  far  more 
effective  work  with  a  good  scythe  3  and  if  the  machine  is  to  be 
moved  by  a  horse,  we  do  not  see  any  provision  against  his  in¬ 
juring  the  standing  corn,  when  he  draws  the  machine  3  and  if 
he  be  placed  behind  to  push  it,  as  since  recommended  by  the  in¬ 
ventor,  no  means  appear  of  preventing  him  from  treading  upoi* 
the  corn  cut  down  before  him. 

•  ■*  *  - '  '  1  ;  . •  .  k  .  t  v  ;  .  i 


AGRICULTURE. 

'  •  '-••  •<  V  X  I 


On  the  Culture,  of  Wheat. — Farmer's  Mag.  No.  25. 

The  Editors  of  the  Farmer’s  Magazine  some  time  ago  offered 
a  premium  for  the  best  essay  sent  to  them  for  publication  on  the 
culture  of  wheat  3  and  in  No.  25,  we  find  an  essay  under  the  signa¬ 
ture  D.  to  which  this  premium  was  adjudged.  This  writer  com¬ 
mences  with  a  remark,  that  though  rents  have  in  a  few  years  past 
amazingly  increased,  yet  the  comfort  and  interest  of  the  husband¬ 
man  have  not  been  thereby  lessened  3  nay  rather,  that  his  pro¬ 
perty  has  been  augmented  almost  in  the  like  ratio  with  that 
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which  has  occurred  in  the  improvement  of  the  country.  Wheat 
is  now  cultivated,  says  he,  on  a  larger  scale  than  formerly  j  the 
practice  of  modern  times  admitting  this  increased  cultivation, 
without  deteriorating  the  soil :  he  then  considers  the  soils  best 
adapted  to  the  growth  of  wheat,  and  says,  that  rich  clays  and 
heavy  loams  are  so  naturally  calculated  for  producing  wheat,  that 
it  may  be  grown  thereon  almost  every  second  year,  if  due  care  is 
taken  to  keep  the  land  clean  or  in  a  husbandman-like  condition  ; 
the  intermediate  crop  to  be  manured,  beans,  in  drills,  a  good 
summer  fallow  and  dressing  of  manure  to  be  given,  every  fourth, 
sixth,  or  eighth  year,  according  to  circumstances :  any  kind  of  clay 
or  loamy  soil  may  be  made  to  bear  wheat,  by  enriching  it  with  a 
sufficiency  of  manure.  For  thin  clays,  a  six  course  shift  is  re¬ 
commended,  viz.  fallow  and  dung,  wheat,  grass,  oats,  pease  or 
beans  drilled,  wheat,  and  then  fallow  again,  as  before.  On  light 
soils  wheat  cannot  be  so  often  or  so  profitably  raised  as  on  stiff 
land,  and  on  real  sands  it  ought  not  to  be  ventured,  unless  they 
are  completely  clayed  or  marled.  The  writer  of  this  essay  next 
considers  the  culture  required  for  wheat,  under  which  some  ob¬ 
servations  on  fallowing  will  be  found,  and  others  on  manuring,  ‘ 
The  varieties  of  seed  are  next  considered,  under  two  principal  divi¬ 
sions  of  red  and  white  wheat :  thelatter  he  divides  into  thick  chaffed 
and  thin  chaffed,  and  strongly  recommends  a  variety  of  the  latter, 
that  has  been  selected  and  reared  by  Mr.  William  Hunter,  of 
Knows,  in  East  Lothian,  as  prolific,  producing  much  good  flour 
and  resisting  inclement  weather  during  its  growth,  perhaps  owing 
to  its  strong  roots.  Seed-work,  pickling  the  seed,  harvest  7nanage- 
ment ,  and  thrashing,  are  considered  in  their  order :  and  some  of 
the  observations  therein  we  may  advert  to,  when  we  come  to 
notice  other  communications  on  these  subjects  at  present  we 
have  to  add,  that  though  many  of  the  observations  in  this  prize 
essay  are  very  just,  yet  some  of  them  are  of  a  doubtful  kind 
and  most  of  them  have  frequently  been  made  before  $  and  on 
the  whole,  the  information  obtained  falls  far  short  of  our  expect¬ 
ations,  formed  when  we  first  saw  this  competition  announced. 

Another  correspondent  in  this  number  of  the  Magazine,  who 
signs  Arator,  relates  his  experience  as  to  the  best  time  of  sowing 
wheat :  on  rich  soils  he  prefers  the  first  week  in  October,  be¬ 
cause  earlier  sowing  is  apt  to  produce  plants  too  far  advanced 
before  the  winter  sets  in :  on  hazardous  soils  it  is,  he  says,  good 
management  to  sow  wheat  after  the  first  week  of  September 
before  the  land  is  saturated  with  moisture ;  on  thin  clays,  tin? 
fecond  week  in  September  is  seldom  too  soon  for  sowing  wheat. 
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Description  of  a  reaping  Machine ,  to  le  wrought  ly  one  Horse, 

invented  by  Mr.  Gladstones,  Millwright,  in  Castle  Douglass. 

—Farmer  s  Mag.  No.  27* 

Mr.  Gladstones  made  a  model  of  his  reaping  machine  about 
two  years  since,  which  was  mentioned  to  the  Highland  Society 
t>y  Sir  Alexander  Gordon,  and  was  at  first  patronized  by  them  $ 
their  support,  however,  has  been  withdrawn,  and  the  design  of 
constructing  one  would  have  been  entirely  given  up,  had  not  Sir 
Edward  Crofton  happened  to  see  the  model,  and  ordered  one  to 
be  made  for  him,  which  Mr.  Gladstones  was  employed  about  at 
the  time  this  communication  was  made. 

To  the  extremities  of  an  axletree,  eight  feet  in  length,  are 
made  fast  two  wheels,  about  as  large  as  the  fore- wheels  of  a 
waggon,  which,  with  the  axletree  itself,  turn  in  collars,  in  the 
same  manner  as  the  wheels  of  a  Yarmouth  cart,  or  that  of  a 
common  wheelbarrow.  Over  the  axletree  is  a  frame  of  wood, 
seven  feet  wide,  in  which  the  collars  are  fixed,  and  to  which  the 
shafts  and  the  machinery  are  fastened.  The  shafts  are  placed  at 
the  extremity  of  the  near  side,  and  occupy  three  feet  in  width  ; 
the  machinery  is  four  feet  wide,  and  is  placed  on  the  off-side,  so 
that  it  does  not  follow  in  the  horse-path,  but  runs  parallel  to  it ; 
and  so  that  when  the  horse  walks  by  the  side  of  the  standing 
corn,  the  machine  may  cut  down  a  four-feet  breadth  next  the 
horse-path  5  and  as  the  shafts  are  made  to  project  ten  feet  for¬ 
warder  than  the  machinery,  the  corn  is  to  be  thrown  by  the  cen¬ 
trifugal  motion  of  the  knife,  into  the  horse-path,  after  the  horse 
has  passed. 

The  machinery  itself  consists  of  a  cog  or  tooth  wheel,  fixed  to 
the  axletree,  and  revolving  with  it,  which  turns  the  pinion  of  a 
breast- wheel,  and  this  breast-wheel  having  its  teeth  laid  at  half  a 
rio-ht  angle,  turns  the  knife-wheel,  the  teeth  of  which  are  laid 
at&  the  corresponding  half-right  angle.  In  the  centre  of  the 
knife-wheel,  by  a  spindle  which  fits  a  square  aperture,  hangs  the 
knife,  which  is  circular.  The  knife  is  not  made  fast  in  the 
knife-wheel,  but  is  kept  in  its  place  by  its  own  weight,  that 
when  it  meets  with  any  pressure  from  below,  it  may  be  elevated 
in  the  hole,  without  raising  the  whole  machine.  The  power  is 
so  contrived  that  one  revolution  of  the  wheels  of  the  carriage 
shall  cause  about  eleven  revolutions  of  the  knife.  By  means  of  a 
pulley,  the  knife  is  replaced  after  any  jerk  upwards,  and  a 
kind  of  rifle  whetstone  is  so  fixed  as  to  be  perpetually  sharpening 
the  knife.  Immediately  before  the  knife  is  placed  a  horn  of 
iron,  sharp  at  the  edge,  to  open  and  raise,  or  cut  through  the 
com  j  and  a  wheel  with  straight  projecting  teeth,  several  inches 
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deep,  revolves  on  the  same  spindle  as  the  knife,  that  the  com 
may  be  held  between  the  teeth,  which  project  forwarder  than 
the  knife,  that  it  may  be  cut  in  two  without  slipping  aside,  and 
foe  retained  till  a  three-pronged  fork,  which  also  revolves,  gathers 
up  the  corn,  and  projects  it  into  the  horse-path.  By  means  of  a 
screw,  the  pinion  may  be  set  out  of  the  cog-wheel,  so  that  the 
knife  may  be  at  rest,  while  the  carriage  is  taken  to  the  field,  or 
moved  from  one  place  to  another. 

Observations . — The  simple  part  of  this  machinery,  as  far  as 
concerns  the  cog-wheel,  the  pinion,  fhe  breast- wheel,  and  the 
knife,  is  precisely  the  same  as  the  machine  for  reaping  and  for 
mowing  com  and  grass,  for  which  Mr.  Plucknett,  of  Black  Friars 
Road,  has  lately  obtained  a  patent,  noticed  in  a  former  part  of 
the  present  Number.  The  pulley,  the  gathering  wheel,  and 
prong,  to  put  aside  the  corn,  are  additions. 

The  great  importance  of  lessening  the  expenses  of  labour  in 
agriculture  has  called  our  particular  attention  to  the  reaping  ma¬ 
chine  of  Mr.  Gladstones,  and  the  patent  machine  of  Mr.  Pluck¬ 
nett.  They  are  both  constructed  on  the  same  principle.  Ad¬ 
mitting  that  these  machines  can  execute  their  work  without 
being  impeded  by  obstacles,  it  must  be  apparent  to  every  one 
that  they  cannot  adapt  themselves  to  the  ground  with  the  same 
closeness  as  a  scythe.  Mr.  Plucknett  has  introduced  into  his  ma¬ 
chine  a  bar  underneath,  to  keep  steady  the  knife,  and  the  gather¬ 
ing  wheel  in  Mr.  Gladstones’  machine  supplies  the  place  of  such 
a  bar.  With  all  these  advantages,  the  knife  cannot  with  safety 
be  hung  within  three  or  four  inches  of  the  ground,  and  conse¬ 
quently  cannot  cut  the  corn  so  near  as  to  allow  of  the  possibility 
of  making  use  of  a  rake  to  collect  the  scattered  ears ;  and  if 
the  centripetal  action  of  a  scythe,  an  instrument  of  much  larger 
diameter  of  motion  than  the  knife  of  these  machines,  be  unable 
to  throw  all  the  corn  into  the  swarth  without  scattering  some, 
much  less  will  these  machines  be  able  ;  and  therefore  collecting  the 
scattered  corn  with  the  rake  cannot  be  dispensed  with. 

We  consider  this  argument  as  conclusive  against  the  introduc¬ 
tion  of  these  machines  to  supersede  the  use  of  the  scythe  in 
mowing  corn  and  grass  ;  and  indeed  Mr.  Gladstones  seems  to  be 
thus  far  of  our  opinion,  for  he  calls  his  a  reaping  machine,  and 
does  not  claim  for  it  the  merit  of  mowing,  which  Mr.  Pluck- 
nett  has  specified  in  his  patent.  And  if  we  confine  their  use  to” 
reaping  only,  we  shall  find  them  to  be  deficient  in  the  most  es¬ 
sential  particular,  namely,  laying  the  corn  so  straight  and  neat, 
that  it  may  all  be  tied  in  sheaves,  without  collecting  afterwards 
by  the  hand  or  with  the  rake.  For  we  conceive  the  chief  reason 
for  reaping  wheat  and  mowing  other  grain  is  the  superior  value  of 
wheat,  which  is  liable  to  less  waste,  from  being  cut  with  the 
sickle  and  laid  down  by  hand,  than  if  mown  with  the  scythe. 
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In  severing  corn  which  lias  been  much  laid  (or  laired,  as  the 
expression  is  in  some  counties),  the  stalks  must  necessarily  be  cut 
of  very  different  lengths,  and  as  the  knife  cannot  be  brought 
nearer  than  within  three  or  four  inches  of  the  ground,  much 
must  be  left  uncut,  for  the  horns  cannot  be  expected  to  raise 
every  ear.  Doubtless  much  more  corn  may  be  severed  in  a  given 
time  by  these  machines,  if  not  stopped  by  obstacles,  which 
we  have  shewn  to  be  far  from  impossible,  than  by  the  sickle  or 
the  scythe  ;  but  the  mode  in  which  the  work  will  be  done,  will 
be  more  injurious  to  the  farmer,  than  resorting  to  the  usual  me¬ 
thods. 


Magnesia  not  hurtful  to  Vegetation .  By  James  Headrick. 

— Farmer  s  Mag.  No.  27. 

It  appeared  from  experiments  made  some  time  ago  by  Mr. 
Smithson  Tenant  and  another  gentleman,  that  plants  grew  in 
the  magnesian  and  the  common  limestone,  when  reduced  to 
powder,  equally  well  as  they  would  have  done  in  sand  j  but 
that  when  the  magnesian  lime  was  reduced  to  lime  by  burning, 
they  would  no  longer  vegetate  in  it.  Hence  arose  the  opinion 
that  magnesia  was  hurtful  to  vegetation. 

Mr.  Headrick  not  being  able  to  account  for  this  on  any  prin¬ 
ciples  of  chemistry,  held  a  contrary  opinion.  He  had  observed 
that  different  soils  required  a  very  different  management  in  the, 
application  of  lime  5  that  some  soils  would  be  much  benefited  by" 
small  doses  frequently  repeated,  but  would  be  utterly  destroyed 
by  an  excessive  application  5  and  that  on  other  soils  again  it  was 
scarcely  possible  to  lay  too  much  lime.  And  he  concluded  that 
the  same  might  be  the  case  with  respect  to  magnesia.  In  some 
experiments  within  his  own  observation,  lime  had  been  injurious 
to  vegetation,  when  applied  in  large  quantities.  He  knew  that" 
magnesia  iand  lime,  and  indeed-any  of  the  primitive  earths,  are  of 
themselves  the  most  sterile  of  all  soils,  and  that  the  most  fertile 
Soil  is  formed  from  a  variety  of  the  primitive  earths  in  certain 
proportions  :  yet,  so  far  from  magnesia  being  deleterious  to  plants, 
he  was  induced,  from  an  experiment  made  in  1801,  by  Andrew 
Steele,  Esq.  to  consider  it  an  excellent  nutriment.  Mr.  Steele 
sowed  two. pots,  one  containing  one  part  of  magnesia,  and  nine 
parts  of  earth,  and  the  other  containing  one  part  of  lime,  and  nine 
parts  of  earth.  The  plants  in  the  pot  containing  magnesia  throve1 
better  than  those  in  the  pot  containing  lime.  And  the  same  year 
he  spread  magnesia  and  lime  in  equal  quantities  over  grassy  turf, 
but  could  discern  no  difference1  in  their  effects.  These  results 
contradicting  the  experiments  of  Mr.  Smithson  Tenant,  it  was 
resolved  by  Mr.  Headrick  and  some  of  his  friends,  to  have  recourse 
to  a  new  set  of  experiments*  which  are  described* 
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On  22d  May  1806,  six  pots  were  sunk  in  a  garden,  and  each 
■liad  sown  in  it  nearly  an  equal  number  ol  oats  and  peas. 

No.  1,  contained  simple  earth. 

2,  Magnesia,  by  measure  mixed  with  earth. 

3,  Magnesia . . .  £  mixed  with  earth. 

4,  Sulphate  of  magnesia  To  mixed  with  earth. 

5,  Sulphate  of  magnesia  f0  mixed  wiih  earth. 

6,  Muriate  of  magnesia  mixed  with  earth. 

On  the  30th  June  lie  recorded  his  observations.  The  peas  were 
most  thriving  in  Nos.  2  and  3,  but  particularly  so  in  No.  3, 
where  they  were  more  than  a  foot  high..  This' convinced  him 
that  magnesia  was  analogous  to  lime  in  powerfully  promoting  the 
growth  of  leguminous  crops.  The  oats  were  taller  in  No.  3  than 
in  No.  2,  and  in  No.  2  more  vigorous,  and  of  a  deeper  green  than 
in  No.  1  5  from  which  he  concluded,  that  magnesia  powerfully 
promoted  the  growth  of  oats  as  well  as  peas  ;  and  that  the  greater 
the  quantity  applied,  the  more  striking  the  e fleet  in  both.  Nos.  4, 
o,  and  6,  remained  long  dormant,  but  at  length  began  to  shoot, 
which  convinmd  him  that  sulphate  and  muriate  of  magnesia  are 
not  in  themselves  hurtful  to  vegetation  3  but  if  applied  in  large 
quantities,  considerably  retard  its  progress,  Hp  thinks  the  facts 
adduced  clearly  establish  this  position,  that  magnesia,  and  most, 
it  not  ail  its  saline  combinations,  so  far  from  being  hurtful,  are 
beneficial  to  vegetation,  if  used  in  due  proportion. 

Observations. — Mr.  Headrick  deserves  the  acknowledgments  of 
the  agricultural  world  tor  these  experiments.  Though  magnesia 
is  not  likely  to  become  a  manure  of  common  application,  it  is 
important  to  those  who  may  have  an  opportunity  of  applying  it, 
that  its  effects  should  be  ascertained  by'  experiment,  and  not  rest 
-solely  on  theory.  Where  theory  and  experiment  coincide,  as  they 
do  in  this  case,  farther  trials  are  unnecessary,  and  the  farmer's  way 
is  plain  before. him. 


Remarks  on  the  Rev.  Mr.  Campbell’;?  Essay  on  the  Cultivation  of 
Potatoes.  By  Hr. — Farmer's  Flag.  No.  2 7. 

The  writer  admits  that  he  had  read  Mr.  Campbell’s  Essay  with 
great  pleasure,  for  he  considered  it  important  to  know  the  best 
mode  of  cultivation  of  that  useful  vegetable.  He  limits  his  re¬ 
marks  to  that  part  of  the  essay  which  considers  the  propriety  of 
the  comparative  application  of  dung  in  different  circumstances, 
and  divides  them  into  two  branches.  In  the  first;  he  considers 
liis  experiments  as  referring  to  poor  soil,  at  a  distance  from  dung 
NO.  VI.— VOL.  II.  3  E 
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and  markets,  and  in  the  second  as  referring  to  rich  soil  in  the  vi¬ 
cinity  of  both. 

He  holds  it  to  be  perfectly  obvious  from  the  experiments  under 
Consideration,  that  the  cultivation  of  potatoes  can  never  be  ex¬ 
tensively  followed,  where  no  foreign  dung  is  to  be  had  but  front 
a  great  distance,  and  the  market  is  equally  distant  with  the  dung, 
and  observes  that  either  of  these  two  circumstances  will  occasion 
the  expense  of  the  crop  to  exceed  the  marketable  value  of  the 
produce  ;  and  he  shews  from  Mr.  Campbell’s  experiments,  that  on 
poor  land,  though  no  value  is  put  on  the  dung,  the  loss  is,  in  the 
most  favourable  result,  more  than  1  Is.  per  statute  acre.  In  regard 
to  such  articles  as  are  of  indispensable  necessity  to  a  farmer’s 
family,  and  which  cannot  be  procured  but  by  his  own  culture  3 
lie  thinks  it  quite  vague  to  argue  about  profit  or  loss,  but  recom¬ 
mends  a  greater  breadth  to  be  sown  on  better  land  without  dung, 
that  the  dung  may  not  be  taken  away  from  productive,  for  the 
sake  of  raising  potatoes  on  a  poor  soil,  which  will  at  best  give  but 
an  uncertain  return  of  produce. 

With  respect  to  the  cultivation  of  potatoes  on  rich  soil  in  the 
vicinity  of  dung  and  markets,  he  considers  the  case  may  be  dif¬ 
ferent  ;  but  on  examination  of  Mr.  Campbell’s  experiments,  can¬ 
not  find  in  any  case  a  profit  of  more  than  2/.  12s.  per  statute  acre. 
From  these  results  he  is  of  opinion  that  potatoes  for  the  market 
even  on  rich  soils  are  not  the  most  beneficial  produce  to  the  farmer, 
and  that  his  manure  and  labour  may  be  applied  to  purposes  more 
advantageous  both  to  himself  and  the  country  at  large.  He  thinks 
that  every  farmer  upon  turnip  soil,  and  accustomed  to  the  advan¬ 
tages  of  legitimate  turnip  husbandry,  will  grudge  like  a  miser, 
every  cart-load  of  dung  diverted  to  the  production  of  potatoes  ; 
and  he  denies  his  concurrence  to  Mr.  Campbell’s  conclusion, — > 
'  that  the  occupier  of  poor  land,  where  the  value  of  the  produce 
is  small,  should,  though  limited  in  his'means  of  providing  manure, 
apply  that  article  very  liberally  to  his  potatoe  crop;”  and  maintains 
that  the  occupier  of  rich  land  may  raise  any  other  crop  than  pota¬ 
toes  with  more  profit  to  himself.  He  considers  the  number  of 
seedling  plants,  which  always  grow  the  year  following  a  potatoe 
crop,  to  be  a  great  objection  to  the  general  introduction  of  potatoes 
into  the  field,  in  rotation  with  crops  of  corn. 

Observations . — The  writer  of  the  remarks  is  completely  at  va¬ 
riance  with  the  reverend  author  of  the  essay  ;  and  in  our  opinion 
the  best  of  the  argument  as  to  the  qiost  profitable  husbandry,  is 
with  the  writer  of  the  remarks.  Mr.  Campbell’s  philanthropy  in¬ 
duced  him  to  undertake  the  experiments  he  has  recorded,  and  the 
profitable  result  has  caused  him  to  recommend  the  general  culture 
ot  that  valuable  root,  the  potatoe  ;  but  with  him  comparative  profit 
seems  not  to  have  been  considered  :  he  did  not  calculate  whether 
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Xni  equal  expense  of  cultivation  would  produce  more  profit  from, 
a  crop  of  wheat,  or  beans,  or  potatoes,  or  turnips,  but  whether 
potatoes  might  or  might  not  be  cultivated  with  a  profit;  and  by* 
whar  means  with  the  greatest  profit.  His  essay  is  complete  and 
satisfactory  in  itself  as  to  the  culture  of  potatoes  ;  but  as  the  rela¬ 
tive  profit  of  potatoes  with  any  other  crop  is  no  part  of  the  ques¬ 
tion  he  discussed,  the  remarks  of  Rr.  however  accurate  and  va¬ 
luable  they  may  be,  do  not  apply  to  Mr.  Campbell  in  the  extent 
he  wishes  to  convey  to  his  readers. — For  an  account  of  Mix 
Campbell’s  paper  see  our  last  Number. 


On  the  good  Qualities  of  the  “  Ryland  Breed  of  Sheep.”  By 
James  Powell,  Esq. — Young  s  Annals,  No.  260. 


Mr.  Powell  endeavours  to  impress  on  the  Bath  Society,  to 
whom  his  letter  is  addressed,  the  excellence  of  the  pure  Ryeland 
sheep,  not  in  fineness  of  wool  only,  but  in  hardiness  under  severe 
treatment,  and  in  tendency  to  food.  He  is  of  opinion  that  they 
are  the  same  species  as  the  Spanish  sheep,  and  that  the  difference 
which  now  exists  between  them  has  been  caused  by  the  variation 
of  climate,  and  from  greater  attention  having  been  paid  to  preserve 
the  purity  of  the  Spanish  flocks  from  corruption  by  crossing  with 
other  breeds. 


Account  of  the  Success  attending  the  Introduction  of  Spanish  Sheep 
into  the  Department  of  L'  Oise  in  France.  By  the  Duke  of 
Liancourt. — Young's  Annals ,  No.  26'0. 

'T  he  accounts  which  the  Duke  of  Liancourt  lias  received  from 
France  on  the  subject  of  a  part  of  his  Spanish  flock,  which 
escaped  the  wreck  of  the  Revolution,  lead  to  similar  conclusions 
as  in  the  foregoing  paper,  and  established  the  superior  hardiness 
of  tiie  Spanish  breed  to  the  common  flocks  of  France.  It  is 
deserving  of  recollection,  that  though  the  ewes  of  both  the 
Spanish  and  Ryeland  -sheep  are  without  horns,  yet  the  rams  have 
very  large  ones  $  and  that  all  the  individuals  of  both  breeds  are 
marked  with  an  iris  round  the  eye,  and  a  frill  down  the  bosom ; 
where  these  characteristics  are  wanting,  the  breed  is  not  pure. 

Observations. — We  have  been  rather  concise  in  our  account  qf 
the  two  preceding  papers,  because  they  are  neither  new  nor  very 
important ;  and  for  similar  reasons  we  omit  to  notice  particularly 
the  other  articles  in  the  same  number  qf  the  Annals.  They  are 
an  account  of  the  produce  of  a  cow,  the  property  of  William. 
Cramp  of  Lewes ;  and  a  paper  by  Mr.  Edward  Powys  on  feeding 
cattle  with  gre^n  food,  which  give  sanction  to  the  beneficial  effects 


On  the  defective  Management  of  Fruit-trees. 

to  agriculture,  that  arise  from  the  soiling  system,  even  ill  th^v 
summer  months,  by  preventing  waste  of  food,  and  by  obtaining 
an  increased  quantity  of  manure.  Also  a  letter  from  Mr.  Jefferson, 
the  President  of  the  United  States,  to  Sir  James  Sinclair,  so  long 
back  as  the  year  1 793,  in  which  there  is  a  description  of  the 
mould-board  of  a  plough  of  his  contrivance. 


On  the  defective  Management  of  Fruit-trees,  with  the.  Opinion  and 
Practice  of  her  Serene  Highness  the  Margravine  of  Anspach. 
— Agr.  Mag.  No.  2,  New  Series. 


This  lady  having  observed  in  her  travels  the  very  great  supe¬ 
riority  of  the  crops  of  fruit  in  the  gardens  of  France  over  those 
of  England,  adopted  the  method  of  pruning  used,. by  the  tailleurs 
des  arbres  of  France,  in  preference  to  the  system  recommended  by 
T.  S.  D.  Bucknall,  Esq.  and  Mr.  Forsyth.  The  communication 
was  made  to  the  Agricultural  Magazine  by  Dr.  Taylor,  the 
Secretary  to  the  Society  of  Arts,  who  says,  as  he  had  been  in¬ 
formed  by  the  Margravine,  that  in  France  the  management  of 
fruit-trees  was  a  business  regular  and  distinct  from  that  of  the 
common  gardener,  and  that  it  was  usual  to  have  one  person  in 
edch  village  or  district,  known  by  the  appellation  of  4 c  tailleur 
dCs  arbres,”  who  was  wholly  employed  in  superintending  the 
fruit-trees  of  the  district  ;  that  it  was  found  to  be  injurious  to 
have  lofty  standard  fruit-trees,  and  wide-expanding  branches,  as 
in  the  first  instance,  the  sap  was  exhausted  in  wood  and  leaves 
instead  of  fruit,  and  the  extending  branches  were  liable  to  her 
damaged  by  the  wind,  and  then  become  cankered ;  that  even  in 
espaliers  and  against  walls  it  was  found  improper  to  have  very 
loug  branches,  as  in  such  the  sap  is  liable  to  be  checked  in  cir¬ 
culation  by  changes  of  the  weather,  and  the  trees  become  blighted ; 
and  that  to  ensure  good  crops,  and  to  produce  fine  fruit,  the  trees 
should  be  kept  low,  and  the  branches  commence  as  near  the 
ground  as  possible,  and  be  cut  shorter,  and  suffered  to  grow  closer 
together,  than  they  usually  are  in  England.  It.  is  asserted  that 
by  these  means  the  sap  will  circulate  more  freely  and  be  less 
acted  upon  by  the  weather,  and  the  fruit  be  better  screened  in 
inclement  seasons. 

The  fruit-trees  in  her  Highness’s  garden  at  Brandenburg  House, 
at  General  Conway’s  near  Henley,  and  at  Lady  Rivers’s  at 
Wandsworth  Hill,  are  stated  to  have  been  cultivated  in  this 
manner,  and  that  the  success  warrants  the  introduction  and  re¬ 
commendation  of  the  system. 

Observations . — The  great  attention  and  expense  which  is  be¬ 
stowed  on  horticulture  in  England  render  every  thing  acceptable 
to  the  public,  which  tends  tp  promote  this  fashionable  and  useful'- 


Cure  for  the  Smut  in  Wheat. — On  Ploughs. 

Science.  The  mode  of  pinning  recommended  in  this  communica¬ 
tion  is  Worthy  of  attention,  and  we  think  gardeners  will  experience 
its  effects  more  particularly  in  the  apricot,  and  the  choicer  kinds 
of  pears. 


Cure  for  the  Smut  in  Wheat.  By  a  Somersetshire  Farmer. — Aur. 

Mag.  JMo.  2,  New  Series. 


This  writer  having  found  the  usual  methods  of  preventing  the 
smut  in  wheat  to  be  frequently  ineffectual,  adopted  the  following 
process.  He  heated— a  half  hogshead  copper  till  the  water  in  it 
boiled  5  then  added  about  one  peck  of  lime,  and  stirred  it  till  it  was 
all  slacked  and  incorporated  with  the  vrat.er.  He  then  be^an  the 
operation  by  taking  a  line  wove  bushel  basket,  about  three  parts 
full  of  wheat,  and  clipping  it  into  the  copper,  taking  care  to  keep 
it  boiling ;  and  to  every  three  or  four  baskets  of  wheat  he  added 
a  few  knobs  of  lime.  As  soon  as  the  wheat  was  wetted,  and 
had  been  stirred  round  two  or  three  times,  he  emptied  it  on  a 
plain  floor  to  dry.  The  anonymous  author  of  this  communication 
asserts,  tbatt  ten  years  experience  has  evinced  the  success  of  liis 
plan,  and  that  he  has  never  himself  found,  or  learned  from 
others,  that  the  vegetation  of  the  corn  has  been  destroyed  by  the 
process  in  a  single  instance. 


Observations. — Lime  has  never  been  found  effectual  in  prevent¬ 
ing  the  smut,  when  made  into  brine,  or  mixed  with  the  corn;  and 
as  we  do  not  know  that  its  quality  is  altered  by  a  mixture  with 
boiling  water,  we  think  the  effect  may  be  produced  by  the  boiling 
water  only,  and  recommend  some  diligent  and  attentive  farmer  to 
try  the  experiment  in  boiling  water  without  lime,  and  notice!  the 
result  for  the  benefit  of  liis  countrymen. 

&n  Ploughs.  By  an  old  Farmer,— Agr.  Mag.  No.  2,  New  Series: 

An  Hertfordshire  correspondent,  who  sends  this  communica¬ 
tion,  lemarks  that  all  double-furrowed  ploughs  are  calculated  for 
kinds  not  too  wet  and  heavy,  and  free  from  obstructions ;  and  of' 
the  different  ploughs -of  this  description  he  gives  the  preference 
to  those  which  have  been  improved  by  Lord  Somerville.  By  the 
use  of  these  ploughs,  he  thinks  the* work  of  one  man  may  be 
Saved,  and  frequently  on  light  soils  the  work  of  one  ox  or  horse. 
/These  ploughs  may  be  driven  with  reins,  as  well  as  single-furrow 
ploughs,  if  the  cattle  be  put  double.  On  inquiring  from  th* 
labourers  on  a  farm  in  Berkshire,  where  both  horses  and -oxen 
\vere  -employed  in  ploughing,  to  which  a  preference  was  due,  h<* 
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did  not  find  that  there  was  any  material  difference.  He  is  of 
opinion  that  on  the  light  lands  of  Norfolk  and  Suffolk  the  two- 
furrow  plough  drawn  by  three  Devon  or  Glamorganshire  oxen, 
would  easily  complete  three  acres  in  a  day,  or  perhaps  more.  He 
does  not  consider  the  old  two-furrow  plough,  which  kept  its  hold 
in  a  free  soil  without  assistance,  and  which  is  now  rarely  met 
with,  so  capable  of  performing  an  equal  quantity  of  work  as  Lord 
So/nerville’s  plough.  The  latter  he  believes  to  be  now  generally 
made,  and  by  the  common  mechanics  in  Leicestershire  and  the 
adjoining  counties. 

Observations. — These  remarks  are  no  other  way  interesting, 
than  as  the  recommendation  of  the  double-furrow  plough  for 
light  soils  is  repeated  by  a  person  whom  we  presume  tQ  be  a  far¬ 
mer  of  experience. 


On  the  Navel-ill  in  Calves.  By  Frank  Sitwell,  of  Barmon 
Castle ,  Northumberland. — Farmer's  Mag.  No.  27. 

Tit  is  disorder,  for  which  no  remedy  had  been  previously  dis¬ 
covered,  is  an  inflammation  of  the  navel-string,  which  takes  place 
between  the  third  and  the  tenth  day.  It  is  very  common  in  the 
north  of  England,  and  is  there  considered  so  fatal,  that  butchers- 
and  graziers  refuse  to  purchase  calves  till  they  are  too  old  to  be 
afflicted  with  the  disorder.  Mr.  Sitwell  had  a  calf  of  three  days- 
old,  which  left  oft  sucking,  and  breathed  with  difficulty  5  there- 
was  a  considerable  discharge  of  saliva  from  the  mouth  and  nose,, 
and  a  great  inflammation  and  hardness  about  the  navel.  He  gave 
it  “  one  glass  of  port  wine,  one  table  spoonful  of  powdered 
flark,  and  one  hundred  and  fifty  drops  of  laudanum j"  and  or¬ 
dered  the  belly  to  be  well  fomented  every  two  hours  with  a  hot' 
infusion  of  camomile  flowers  and  marshmallows  :  the  next  morn¬ 
ing  he  administered  two  tea-spoonfuls  of  rhubarb  in  a  little  milk, 
and  renewed  the  fomentation. 

The  calf  took  to  sucking  again  on  the  second  day  of  the  medh 
cine  ;  but  as  the  difficulty  of  breathing  still  continued  on  the  third 
morning,  he  repeated  the  dose  of  port  wine,  laudanum,  and  bark, 
but  discontinued  the  fomentation,  because  the  inflammation  had 
subsided.  -  From  this  time  recovery  was  no  longer  doubtful,  and 
the  calf  went  on  thriving  as  well  as  those  which  had  not  been 
afflicted  with  the  disorder. 

Observations.  «r-  Though  certain  disorders  among  cattle  may  r 
prevail  more  in  one  district  than  another,  yet  a  certain  cure  cannot 
be  too  generally  known.  We  have  for  this  reason  not  rejected 
ting  article  on  account  of  its  local  tendency.  We  agree  in,  opinion 


Cheviot  Sheep. — Rotation  of  Crops.  oQQ 

with  the  editor  of  the  Farmer’s  Magazine,  that  “  were  gentlemen 
of  experience  and  observation  generally  disposed  to  favour  the 
public  with  the  result  of  experiments  made  by  them  in  the  dif¬ 
ferent  branches  of  rural  art,  it  is  impossible  to  calculate  the  ad¬ 
vantages  which  necessarily  would  follow.” 


On  Cheviot  Sheep. — Farmer  s  Mag.  No.  TJ . 


The  gentlemen  who  form  theu  Cheviot  Society  having,  in  1803, 
resolved  to  enter  upon  some  experiments,  in  order  to  prove  whether 
■Cheviot  sheep  would  feed  at  an  early  age,  in  July  that  year  a  com¬ 
mittee  selected  a  few  lambs  from  the  flocks  of  some  of  the  members 
for  those  experiments.  Some  of  these  wrere  killed  in  November 
1804,  and  averaged  from  20  to  2l|ib.  per  quarter,  with  from 
13  to  I4lb.  of  tallow  each  3  others  were  killed  in  July,  Septem¬ 
ber,  and  October,  1805,  averaging  23lb.  per  quarter,  and  had 
about  18lb.  of  tallow  each.  From  this  result  the  breeder,  who 
made  the  communication,  considers  the  fact,  “  that  Cheviot  sheep 
will  feed  at  an  early  age,”  to  be  sufficiently  established  3  and 
adds,  that  repeated  experiments  have  convinced  him  of  the  su¬ 
periority  of  the  Cheviot  over  the  forest  breed  of  sheep,  and  all 
other  kinds  in  highland  situations. 

Observations.  The  Cheviot  sheep  are  naturally  active,  and 
brave  the  sleety  blasts,  which  are  common  in  mountainous  situa¬ 
tions,  without  shrinking  from  them  in  the  severest  seasons.  They 
are  peculiarly  calculated  for  enduring  storms  and  cold  without  injury, 
and  are  therefore  a  very  desirable  breed  for  the  Highlands  of  Scot¬ 
land.  In  hardiness  they  will  stand  a  comparison  with  the  Ryeland 
and  the  Spanish,  and  are  thought  by  many  farmers  to  be  pre¬ 
ferable  to  either  for  the  exposed  climates  of  the  North. 


Rotation  of  four  Crops — Potatoes ,  Barley ,  Clover ,  JVheat. — 

Agr.  Mag.  No.  83. 

The  profit  on  eighty  acres,  cultivated  in  equal  portions  in  this 
rotation,  is  stated  by  a  Man  of  Kent  to  be  622/.  per  annum.  He 
states,  that  as  soon  as  his  wheat  crop  was  got  in,  he  dunged  his, 
land  after  the  rate  of  30  loads  to  the  acre  3  planted  the  potatoes  irt 
April  or  May,  6  sacks  to  the  acre,  hand-hoed  them  soon  after 
they  were  up,  and  earthed  them  up  with  a  double  mould-board 
plough  in  August,  and  took  them  out  of  the  ground  in  October. 
He  then  cleaned  the  ground  well  by  harrowing  previous  to  sowing 
the  barley  in  the  succeeding  spring  :  he  drilled  the  barley  three 
bushels  to  the  acre,  and  sowed  the  clover  with  a  top-dressing  of 
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qoal-ashes.  The  wheat  was  also  drilled  with  the  same  quantity 
to  the  acre  as  the  barley,  and  kept  very  clean  during  the  summer 
by  hand-hoeing  and  hand -weeding.  The  result  was. 

Expense  Produce  Profit 
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Observations . — On  light  soils,  where  drills  are  regularly  used, 
this  method  of  cropping  may  be  found  very  beneficial  5  we  did 
mot,  however,  expect  to  see  beans  totally  excluded  from  any 
rotation  of  crops  where  fallowing  was  omitted.  The  roots  of  the 
bean  tend  more  than  those  of  any  other  corn  to  render  the  ground 
hollow,  and  a  drilled  crop  of  them  kept  very  clean  would,  in  our 
opinion,  be  found  more  advantageous  to  the  land,  and  more  pro¬ 
fitable,  than  barley  after  the  potatoes,  * 


Feeding  of  Sheep  off  Wheat.— Agr.  Mag.  No.  1,  New  Series. 

Two  communications  are  made  to  the  editor  on  this  subject, 
both  decisively  against  the  practice-.  The  most  common  pretence 
offered  in  support  of  it,  is  preventing  the  wire-worm  from  eating 
the  root  of  the  plant,  by  rendering  the  texture  of  the  soil  more 
impenetrable  to  this  destructive  insect.  Some  farmers  too  assert, 
that  the  number  of  stalks  are  increased  by  the  sheep  cropping  off 
the  head  of  the  leading  shoot.  Both  these  opinions  are  rationally 
controverted. 


S.  K.  R.  is  informed,  in  reply  to  his  inquiry ,  that  the  amadou, 
nr  prepared  agaric,  used  instead  of  tinder  on  the  continent,  is 
principally  prepared  from  the  boletus  igniarius  of  Linnceus,  merely 
ly  heating  it  to  render  it  softer.  Tragus,  in  his  Histnria  Stirpium 
(as  quoted  by  Ray,  in  his  Synopsis,  and  also  in  his  Historia  Plan - 
tarumj,  says,  the  fungus  is  boiled  in  ley,  and  sometimes  in  a  solu¬ 
tion  of  nitre,  to  render  it  more  susceptible  of  catching  fre.  Other 
f  ungi  of  a  coriaceous  texture  are  also  used  for  the  same  purpose , 
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Summary  of  Coulomb’s  Experiments  on  Friction.  By  M.  Libes.. 

— Nouveau  DicUomiaire  de  Physique,  Tom.  ii.  &  iii. 

w  e  are  indebted  to  Coulomb  for  an  extensive  series  of  ingenious 
•experiments  relative  to  friction.  They  are  described  In  a  memoir 
published  in  the  sixth  volume  Des  Savans  Etrangers,  and  we  shall 
berp  present  the  most  valuable  results. 

1.  The  friction  of  wood  sliding  over  wood  (both  being  dry) 
opposes,  after  a  sufficient  time  of  quiescence,  a  resistance  pro¬ 
portional  to  the  pressure  :  that  resistance  sensibly  augmenting  in 
the  first  instants  of  repose  •$  but  after  some  minutes  it  ordinarily 
attains  its  maximum. 

2.  When  wood  glides  dry-  over  wood  with  any  velocity  wliat* 
ever,  the  friction  is  still  proportional  to  the  pressure ;  but  its  in¬ 
tensity  is  much  less  than  that  which  is  experienced  in  detaching 
the  surfaces  after  some  instants  of  rest :  it  is  found  that  the  force 
necessary  to  detach  and  cause  to  slide  two  surfaces  of  oak,  after 
some  minutes  of  quiescence,  is  to  that  required  to  overcome  the 
friction,  when  the  surfaces  have  already  acquired  any  degree  of 
\relocity  whatever,  nearly  as  §  to  2. 

3.  The  friction  of  metals  sliding  over  metals  without  oiling  or 
greasing,  is  equally  proportional  to  the  pressures ;  but  its  intensity 
is  the  same,  whether  the  surfaces  are  detached  after  some  time  of 
-repose,  or  whether  they  preserve  any  uniform  velocity  whatever. 

4.  Heterogeneous  surfaces,  such  as  woods  and  metals,  sliding 
the  one  over  the  other,  without  oiling,  give  for  their  friction  very 
different  results  from  those  which  precede  :  for  the  intensity  of 
their  friction  relatively  to  the  time  of  repose  increases  slowly,  and 
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does  not  arrive  at  it&'limit  till  after  four, or  five  days,  and  seme*" 
times  more,,  while  in  metals  the  limit  is  attained  in  an  instant,  a 
in  wood,  after  some  minutes.  This  extinction  is  even  so  slow* 
that  the  resistance  of  the  friction  in  insensible  velocities  is  almost 
the  same  as  that  which  must  be  surmounted  in  moving  or  detach¬ 
ing  the  surfaces  after  some  days  of  quiescence.  Nor  is  this  all-^ 
in  wood  sliding  ungreased  over  wood,  .and  in  metals  gliding  over 
metals,  the  velocity  has  only  a  very  little  influence  upon  the  fric¬ 
tion  3  but  here  the  friction  augments  very  perceptibly  in  propor¬ 
tion  as  the  velocity  is  augmented  3  so  that  the  friction  increases 
nearly  according  to  an  arithmetical  progression,  when  the  aug¬ 
mentation  of  the  velocity  is  conformable  to  a  geometrical  pro¬ 
gression.  \ 

The  resistance  generated  by  friction  is  diminished  by  plastering 
over  the  surfaces  with  some  greasy  or  fluid  matter.  Thus,  we 
rub  with  soap  the  edges  of  a  box  whose  cover  sticks  too  close  : 
we  oil  joints  or  hinges  to  facilitate  their  motion  :  we  grease  the 
fellies  of  wheels  within.  These  being  so  many  means  by  which 
we  fill  up  the  grosser  inequalities  of  the  surfaces,  and  render  them 
more  fit  to  slide  over  one  another.  Besides,  the  moleculae  of 
these  interposed  fluids  change  the  species  of  friction  ;  their  sphe¬ 
rical  form  causing  them  to  roll  with  facility  between  the  surfaces, 
which  serve  them  as  a  common  vehicle,  and  thus  transform  the 
friction  of  sliding  bodies  into  that  of  rolling  bodies,  which  is  al¬ 
ways  the  most  minute 

The  Memoir  of  the  same  philosopher  on  the  friction  of  pivots, 
is  inserted  among  the  Memoirs  of  the  Paris  Academy  for  the  yeaF 
1790.  Though  it  has  been  so  long  published,  it  is  scarcely  known 
even  in  France  :  yet  as  the  experiments  described  are  very  inte¬ 
resting,  and  furnish  some  important  results,  M.  Libes  thought  it 
right  to  give  a  rather  copious  account  of  them. 

Bodies  which  are  made  to  turn  upon  pivots  are  usually  sus¬ 
pended  by  means  of  a  cheek,  socket,  or  collar,  of  very  hard 
matter.  The  collar  has  its  cavity  of  a  conic  form,  and  terminated 
-at  its  summit  by  a -little  concave  segment,  whose  radius  of  curva¬ 
ture  is  very  small.  The  point  of  the  pivot  which  is  sustained  by 
this  collar  forms  at  its  summit,  a  little  convex  surface,  whose  ra¬ 
dius  of  curvature  should  be  still  smaller  than  that  of  the  extremity' 
of  the  cheek.  Experience  evinces  that  the  curvature  c.f  the  bot¬ 
tom  of  the  socket  is  irregular,  and  that  the  friction  of  a  collar  of 
agate  on  which  a  pivot  turns,  is  frequently  five  or  six  times  more 
considerable  than  the  momentum  of  friction  of  a  well-polished 
plane  of  agate  on  which  the  same  pivot  turns. 

These  considerations  induced  M.  Coulomb  to  employ  in  the 
course  of  his  experiments,  not  a  cheek  or  a  socket,  but  a  well- 
polished  plane,  to  Support  the  body  on  the  point  of  a  pivot.  To 
prevent  the  body  from  sliding  he  took  care  that  its  centre  of  gra¬ 
vity  should  be  very  low,  with  respect  to  the  point  of  suspension  ; 
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he  then  made  the  body  to  whirl  or  spin  about  its  pivot,  by  im¬ 
pressing' upon  it  a  rotatory  motion.  By  means  of  a  seconds  watch, 
he  observed  exactly  the  time  employed  by  the  body  in  making  the 
first  four  or  five  turns,  and  he  thence  deduced  easily  a  mean  turn 
to  determine  the  primitive  velocity  :  after  this  he  counted  the 
number  ot  turns  which  the  body  made  before  it  stopped. 

Coulomb  took  a  glass  bell  of  4S  lines  in  diameter  and  60  lines 
in  height,  which  weighed  5  ounces.  He  placed  it  on  the  point 
ot  a  pivot  and  after  giving  it  successive  degrees  of  velocity  about 
that  pivot,  he  observed  very  exactly  the  time  that  it  employed  to 
..make  the  first  turn,  which  gave  him  for  the  mean  velocity  that 
which  answered  to  the  half  of  such  first  turn.  He  then  estimated 
the  number  of  turns  made  by  the  bell  before  it  stopped  :  the  re¬ 
sults  were  as  below — 

1st  Trial.  The  bell  made  one  turn  in  4",  and  came  to  rest  after 
turns. 

2 d  Trial.  The  bell  made  one  turn  in  and  stopped  after 
14r^  turns. 

3d  Trial.  The  bell  made  one  turn  in  1 l",  and  stopped  after 
4t~  turns. 

Now  it  b  denote  the  primitive  velocity,  X  the  space  described 
between  the  commencement  and  the  end  of  the  motion,  A  the 

.  5  ...  /a  r2 

constant  momentum  of  the  retarding  force  5  /— —  the  sum  of  the 

products  of  every  particle  ju,  by  the  square  of  its  distance  r  from 
the  axis  of  rotation,  divided  by  the  quantity  a  measuring  the 
distance  from  the  axis  of  rotation  to  the  point  whose  primitive  ve¬ 
locity  is  b,  it  is  easy  to  find  the  following  analytical  expression  for 
the  constant  momentum  of  the  vis  retardatrix,  viz. 


But,  because  in  the  three  preceding  trials,  the  same  bell  was 

/Tm.  r2  k'i 

employed,  the  quantity  /—  is  the  same  :  — ■  must  therefore  be 

/  a  X 


a  constant  quantity  if  A  be  constant,  and  reciprocally.  But  in 
each  trial  there  was  reckoned  the  time  employed  by  the  apparatus 
in  performing  an  entire  revolution.  The  mean  velocity,  or  the 
velocity  due  to  the  half  of  each  first  revolution,  will,  therefore, 
be  measured  by  the  circumference  run  over.  The  space  described' 
Tip  to  the  end  of  the  motion,  will  be  measured  by  the  number  of 
turns  run  through  from  the  instant  where  the  mean  velocity  was 
.determined  until  the  end  of  the  motion.  Thus  by  computing  from 
the  data  furnished  by  the  three  trials,  we  may  form  the  follow¬ 
ing  table  : 


is/  Trial.  I  turn  in 

2  d  Trial.  .  .  .  .  . 
id  Trial. . 


61" 


b  • 


stops  at  34JL.  turns,  whence  results  = 


1 

'T71 


1 1 
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o 
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This  experiment,  then,  shews  unequivocally  that  the  quantity 
b% 

— ,  and  consequently  the  quantity  A  which  expresses  the  mo- 

mentum  of  friction,  are  constant  quantities,  whatever  be  the 
primitive  degree  of  velocity  y  and  that,  consequently,  the  velo~ 
city  has  not  any  influence  upon  the  resistcmce  due  to  the  friction 
of  pivots,  which  from  this  experiment  is  necessarily  proportional 
to  a  function  of  the  pressure. 

When  this  experiment  is  made  in  a  vacuum,  a  much  less  heavy, 
body  may  be  employed,  and  of  any  form  whatever,  and  the  sam<£ 
result  will  be  obtained. 

In  other  experiments  Coulomb  bent  a  brass  wire  of  $  inches 
ill  length ;  the  parallel  branches  were  24  lines  distant  from  one 
another ;  the  part  of  the  wire  curved  in  the  form  of  a  semicircle 
which  joined  the  two  branches  was  about  3  inches  long  ;  and  the 
two  vertical  and  parallel  branches  were  also  each  3  inches  long. 
To  the  extremity  of  each  vertical  branch  was  attached  by  means 
of  wax  a  piece  of  metal,  and  there  was  fixed,  in  like  manner, 
in  the  middle  of  the  concave  part  of  the  wire,  to  serve  for  the 
cheek  or  bush,  a  small  well-polished  plane  of  different  substances 
on  which  the  friction  of  the  point  of  the  pivot  was  to  be  deter¬ 
mined  :  finally,  there  was  fixed  to  the  summit  of  a  support  a  little 
needle  of  tempered  steel,  and  whose  point  it  was  necessary  to 
render  more  or  less  fine,  rounded,  or  obtuse,  according^  the' 
nature  of  the  cheeks,  and  to  the  pressure  which  they  were  to  ex¬ 
perience.  Tire  extremity  of  the  needle  first  used  by  .Coulomb, 
appeared,  when  examined  by  a  microscope,  to  form  a  cbnic  angle 
of  18  or  20  degrees.  The  friction  of  this  needle  against  well- 
polished  planes  of  granite,  agate,  rock  crystal,  glass,  and  tem¬ 
pered  steel  respectively,  was  tried  \  and  the  result,  taking  in  each 

l » 

experiment  the  mean  quantity  represented  by  (a  quantity  which 

was  always  found  to  vary  between  very  narrow  limits),  gave  the 
momentum  of  friction  of  the  point  of  the  needle  against  the 
planes  of  granite,  agate,  &c.  respectively,  in  the  ratio  of  the 

fractions  toW  i dr>  i  h>  At  :  so  that  tlie  momentum  of 

fridtion  of  the  plane  of  granite  being  represented  by  unity,  we 
shall  have  for  the  momentum  of  the  fricton  of  rotation  relative  to 
the  other  substances  as  below  :  friction  of  granite,  1  ;  of  agate, 
1.21*4  ;  of  rock  crystal,  1.313  5  of  glass,  1-7/7  5  of  steel,  2.257. 

Coulomb  likewise  employed  himself  during  these  experiments, 
in  determining  the  more  or  less  acute  form  which  should  be  given 
to  the  points  of  the  pivots.  To  this  end  he  caused  to  be  succes¬ 
sively  rounded  into  cones  of  greater  or  less  acuteness,  the  extre¬ 
mity  of  a  steel  needle,  that  it  might  thence  appear  whether  the 
change  of  figure  had  any  influence  upon  the  friction.  Thus  he 
.found  that,  under  a  certain  charge,  the  point  of  the,  pivot, being 
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b  * 

shaped  to  45  degrees,  the  quantity  —  was,  for  granite,  j 

agate,  )  glass,  -^o  ;  tempered  steel, 

Coulomb  then  gave  to  the  point  a  more  acute  form,  so  that  the 
angle  of  the  cone  which  terminated  it,  could  not  be  more  than  & 
or  7  degrees  :  and  he  found,  still  retaining  the  same  charge  or 

pressure  as  before,  that  the  quantity  —  was,  for  agate,  ; 

glass,  ^-3  ;  tempered  steel,  ^fQ-. 

Comparing  from  these,  and  other  experiments,  the  momentum 
of  friction  of  rotation  of  the  point  of  different  pivots  against  a 

b% 

plane  of  agate,  he  found  that  the  quantity  —  which  varies  as  that 

momentum,  was,  for  a  pivot  of  45°,  a  pivot  of  15°, 

a  pivot  of  6°, 

After  this  Coulomb  varied  the  charge  in  his  experiments,  and 
determined  the  relative  momentum  of  friction  of  pivots  under 
different  pressures.  But  without  going  further  into  detail,  we 
may  give  the  following  as  the  principal  deductions  from  the  whole. 

3 .  That  the  friction  of  pivots  is  independent  of  the  velocities, 
being  merely  as  a  function  of  the  pressure. 

2.  That  the  friction  of  granite  is  less  than  that  of  glass.  ' 

3.  That  the  figure  of  the  point  of  the  pivot  as  to  acuteness, 
affects  the  quantity  of  friction ;  in  such  manner  that  when  w& 
cause  to  whirl  upon  the  point  of  a  needle,  a  body  weighing  more- 
than  5  or  6  drams,  the  most  advantageous  angle  for  that  point 
appeared  to  be  from  30°  to  45°  ;  under  a  less  pressure,  the  angle- 
might  be  progressively  diminished,  without  the  friction  bqing 
perceptibly  augmented  :  it  may  even  without  great  inconvenience? 
be  reduced  to  10°  or  12°  with  good  steel,  when  the  charge  doe$ 
pot  exceed  100  grains  :  an  important  consideration  ip  the  sus¬ 
pension  of  light  bodies  upon  cheeks  or  sockets. 

Observations. — -Although  a  pretty  full  account  of  several  of 
Coulomb’s  experiments  relative  tq  friction  has  been  given  in  the 
second  volume  of  Gregory’s  Mechanics,  and  a  judicious  sum¬ 
mary  of  his  principal  results  in  the  second  volume  of  Brewster’s 
edition  of  Ferguson’s  Lectures  j  yet  do  these  authors,  and  indeed 
every  ether  English  author  (as  far  as  we  recollect),  appear  unac¬ 
quainted  with  those  experiments  relative  to  the  friction  of  small 
pivots,  the  results  of  which  are  here  given  by  M.  Libes.  We 
conceive  that  the  knowledge  of  these  and  similar  experiments, 
may  be  turned  to  good  account  by  the  ingenious  artists  of  this 
country,  especially  the  makers  of  chronometers  5  and  we  have- 
therefore  thought  it  ohr  duty  to  lay  them  before  the  English, 
reader :  hoping  that  some  of  our  philosophers  will  extend  and 
d iver s i fy> ea r c he s  that  are  likely  to  be  so  beneficial. 

For  the  sake  of  such  of  our  readers  a,*  may  wish  to-  be  convinced; 
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of  the  f  ruth  of  M.  Coulomb’s  theorem  for  the  momentum  of  fric¬ 
tion,  we  shall  here  add  a  method  of  investigating  it,  which  may 
be  readily  comprehended  by  every  mathematician.  Conceive  in 
the  body  which  turns  upon  a  pivot  a  section  perpendicular  to  the 
axis  of  rotation,  and  represent  by  a  the  distance  of  a  given  point 
from  the  axis  of  rotation,  and  its  velocity  by  u  \  denote  also  by 
r  the  distance  of  any  molecule  y,  from  the  axis  of  rotation  ;  then 
the  velocity  of  that  molecule  y,  about  the  axis  of  rotation  will  be 

— ,  and  the  instantaneous  variation  of  the  momentum  of  that  par¬ 


ticle  about  the  axis  of  rotation  will  be 


r2  u 


and  as  the  momen¬ 


tum  of  the  force,  supposed  constant,  which  retards  the  motion, 
is  equal  to  the  sum  of  the  increments  of  the  momenta  of  all  the 
moleculae,  we  shall  have  the  equation 

At  —  - —  u  :  .  .fe 

J  a 

Introducing  into  this  formula  x  for  the  space  described  in  the 

* 

indefinitely  small  time  t  by  a  point  whose  velocity  is  u,  or  mul¬ 
tiplying  the  members  ofithis  formula,  by  the  corresponding  mem¬ 


bers  in  the  known  theorem 


X 


u  for  forces  whether  constant. 


or  variable,  there  will  arise 

A  *  •  />  r* 

A  x  =  —  u  u  7 - -  . 

J  a 

And  if  A,  or  the  momentum  of  the  vis  retardatrix ,  be  a  constant 
quantity  ;  if,  moreover,  at  the  commencement  of  the  motion  the 
velocity  u  is  equal  to  b,  the  fluent  of  the  preceding  expression 
will  be 


2  A  x  —  (Ir 


u 


Whence  it  follows,  that  if  the  momentum  A  of  friction  be  a 
constant  quantity,  b  the  primitive  velocity,  X  the  space  described 
by  the  point  whose  velocity  is  b,  from  the  instant  when  that  ve¬ 
locity  was  observed,  till  the  termination  of  the  motion,  we  shall 
have,  at  the  end  of  the  motion, 

A  =  —  : 

2  X  J  a 

which  is  the  expression  for  the  momentum  of  friction  exhibited 
by  Coulomb. 


On  the  Measurement  of  Heights  by  the  Barometer,  according  to 
the  Theory  of  Laplace.  By  M.  Daukuisson.- — Journal  des 
Mines,  No.  113. 

This  paper,  which  occupies  more  than  30  pages,  treats  of  the 
principal  rules  which  have  been  proposed  for  the  determination  of 
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altitudes  by  the  barometer  and  thermometer  3  and  more  particu¬ 
larly  of  the  method  proposed  tor  this  purpose  by  M.  Laplace,  in 
his  Mecaniqne  Celeste.  In  this  method  the  constant  co-efficient 
by  which  we  must  multiply  the  number  given  by  the  logarithmic 
tables  (that  is  the  difference  of  log.  H  and  log  h),  depends  upon 
the  ratio  between  the  weight  of  a  determinate  volume  of  mercury 
and  that  of  an  equal  volume  of  air,  at  the  temperature  of  thaw¬ 
ing  ice,  at  the  mean  height  of  the  barometer  at  the  surface  of  the 
sea.  The  hypothesis  of  an  uniform  temperature  at  the  zero  of 
the  centigrade  thermometer,  requires  two  corrections.  If  the 
temperature  be  any  other  than  that  assumed,  the  half  sum  of  the 
temperatures  observed  at  the  two  stations,  must  be  taken  for  the 
mean  temperature  of  the  column  of  air.  This  done,  the  air  is 
dilated  by  of  its  volume  for  every  superior  degree  of  the  cen¬ 
tigrade  scale ;  therefore  the  quantity  by  which  it  is  necessary  to 
augment  the  constant  co-efficient  on  this  account,  is  equal  to  the 
product  of  that  co-efficient  by  and  by  the  number  of  degrees 
which  indicate  the  mean  temperature.  The  other  correction  de¬ 
pending  upon  the  thermometric  effect  of  the  heat  upon  the  baro¬ 
meter  column,  is  the  same  as  in  the  well-known  rules  of  Deluc ; 
proceeding  solely  from  this  basis  that  the  mercury  is  dilated  by 
l^ie  1 4V2  of  its  volume  for  every  degree  of  the  centigrade  ther¬ 
mometer.  But,  besides  these  general  corrections,  Laplace  makes 
others  tor  the  different  degrees  of  humidity  of  the  air,  and  the 
variation  of  gravity  at  different  latitudes.  The  resulting  theorem 
which  M.  Daubuisson  lays  down,  as  <f  the  last  word  of  the  cal¬ 
culus,”  is  as  follows  : 

-x  =  18336"'  (l  +  0.002(t  +  t'))  (l  +  0.002843  cos.  2  L) 
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where  x  —  the  required  altitude  in  metres  to  be  ascertained  by 
the  instiuments,  H  and  h  the  elevations  of  the  mercury  in  the 
barometer  at  the  lower  and  upper  stations  respectively,  t  and  t' 
the  numbers  of  degrees  marked  upon  the  centigrade  thermometer 
at  those  two  stations,  "1  and  L'  the  temperatures  of  the  barometer 
at  the  same  stations,  expressed  in  like  measures,  L  the  latitude 
of  the  place,  a  the  earth  s  mean  radius  expressed  in  metres,  viz. 
6306198,  the  logarithms  the  common  tabular  ones,  and  x',  the 
approximate  value  ot  the  height,  ascertained  by  the  formula 
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M.  Daubuisson  has  likewise  given  an  approximate  rule  inde¬ 
pendent  ol  logarithms,  for  the  height,  assuming  the  mean  tem¬ 
perature  at  the  level  ot  the  sea,  and  the  mean  altitude  of  the' ba¬ 
rometer  ;  it  is  this  :  Take  difference  between  the  observed  baro~ 
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metric  elevation  expressed  in  centimetres,  and  76},  add  the  of  this 
difference  to  1 10  metres,  and  multiply  the  sum  ly  the  said  differ¬ 
ence,  so  shall  we  have  within  a  few  metres,  the  height  of  the  place 
above  the  level  of  the  sea.  Above  2000  metres,  the  £  of  the  dif* 
ference  must  be  added  instead  of  j,  and  this  alteration  will  answer 
until  the  altitude  exceeds  3500  metres. 

This  paper  is  accompanied  by  a  plate,  exhibiting  the  compara¬ 
tive  motion  of  the  barometer  at  Paris,  Rouen,  Besan^on,  Geneva* 
Grenoble,  Tolouse,  and  Marseilles,  in  January  1800. 

Observations , — The  memoir,  of  which  we  have  just  given  & 
concise  abstract,  exhibits  tokens  of  that  prejudice  against  English 
philosophers,  which  we  are  sorry  to  say  is  by  far  too  commonly 
manifested  in  the  writings  of  the  French  philosophers  of  the  pre¬ 
sent  day.  Thus,  although  we  have  a  history  of  the  various  in¬ 
vestigations  of  rules  for  the  barometrical  admeasurement  of  alti¬ 
tudes,  it  takes  no  notice  whatever  of  the  elegant  researches  of 
Dr.  Halley,  published  in  No.  181  of  the  Philosophical  Transac¬ 
tions,  in  which  he  deduced  rules  by  means  of  the  relation  subsist¬ 
ing  between  the  density  of  the  air  at  different  altitudes,  and  the 
ordinates  of  that  kind  of  logarithmic  curve  known  by  the  name  of 
atmospherical  Logarithmic.  Nor  is  there  any  mention  of  the  ela¬ 
borate  paper  by  Mr.  Professor  Playfair,  published  in  vol.  ii.  of  the 
Edinburgh  Philosophical  Transactions  -,  though  that  gentleman  has 
taken  notice  of  other  sources  of  error  than  those  considered  by 
Laplace,  and  particularly  of  the  diminution  of  the  weight  of  the 
mercury  in  the  upper  barometer. 

As  to  the  principle  assumed  by  M.  Laplace,  from  which  he 
infers  the  value  of  the  constant  co-efftcient,  it  is  essentially  the 
same  as  that  assumed  by  Dr.  Hutton,  when  conducting  a  similar 
investigation.  The  Doctor's  method  was  published  ten  years  ago, 
under  the  word  Atmosphere,  in  his  Mathematical  Dictionary , 
and  the  same  rule  and  investigation  have  since  been  published  by 
various  other  authors  as  his :  so  that  it  is  not  a  little  strange  that 
Daubuisson,  Haiiy,  Biot,  and  Libes,  not  to  mention  other  French 
authors,  continue  to  repeat  their  ascription  of  the  principle  to  La- 
p’ace,  when  they  ought  to  have  known,  and  would  have  known, 
had  it  not  been  for  the  prejudice  we  are  now  complaining  of,  that 
it  is  due  to  an  Englishman.  With  regard  to  the  abstruse  rule, 
comprehended  in  the  resulting  formula,  or,  as  Mr.  Daubuisson 
terms  it,  “  the  last  word  of  the  calculus,”  we  should  not  recom¬ 
mend  its  adoption  in  this  country,  even  if  it  were  so  transformed 
as  to  correspond  to  our  established  measures  :  for  the  rules  given 
By  Deluc,  Shuckburgh,  Hutton,  Robison,  Englefield,  &c.  arp 
all  far  simpler,  and  are  productive  of  as  accurate  results  as  can 
reasonably  be  expected,  unless  we  had  some  method  of  deter¬ 
mining  the  altitudes  of  the  mercury  in  the  insiruments  with  more 
precision  than  is  now,  ox  ever  lively  to  be  known. 
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Description  of  an  Odometer  for  a  Carriage,  and  some  Remarks  on 
the  Patent  Boring  Machine  of  Mr.  Ryan.  By  R.  L.  Edg- 
wokth,  Esq. — Phil.  Jour.  No.  6l. 

Mr.  Edgworth’s1  odometer  may  be  easily  attached  to  the  axle- 
tree  bed  of  a  post-chaise,  gig,  or  any  other  carriage.  One  turn 
and  a  half  of  a  screw  is  formed  round  the  nave  of  one  of  the 
hinder  wheels  by  a  slip  of  iron,  which  is  wound  round  the  nave, 
'and  fastened  to  it  by  screws  passing  through  five  or  six  cocks, 
that  are  turned  up  at  right  angles  on  the  slip  of  iron.  The  helix 
so  formed  on  the  nave  of  the  carriage-wheel  acts  as  a  worm  or 
screw  upon  the  teeth  of  a  wheel  called  A,  which  should  have 
20  teeth,  if  the  carriage-wheel  be  5  feet  3  inches  in  circumfe¬ 
rence.  On  the  arbor  of  the  wheel  A  there  is  a  brass  endless 
screw  called  B,  which  acts  upon  a  brass  wheel  C  of  80  teeth ; 
this  latter  wheel  serving  as  a  dial-plate,  and  is  divided  into  miles, 
halves,  quarters,  and  furlongs.  The  figures  indicating  the  miles 
are  nearly  J  of  an  inch  long,  so  as  to  be  quite  distinct :  they  are 
pointed  to  by  an  index  which  projects  from  a  fixed  point  a  little 
way  over  the  plate,  in  such  a  manner  as  to  be  easily  seen  from 
the  carriage,  as  well  as  the  figures  passing  successively  beneath  it. 
The  two  brass  wheels  A  and  C  are  mounted  by  irons  with  pivots 
upon  a  rectangular  block  of  wood,  which  is  to  be  screwed  upon 
the  axletree  bed,  and,  if  the  carriage  permits,  in  such  a  manner 
that  the  dial-plate  may  front  the  eye  of  the  person  who  looks 
from  the  carriage. 

There  is  a  ratchet-wheel  attached  to  the  arbor  of  the  wheel  A, 
which  by  means  of  a  click  allows  the  wheel  to  be  set  with  a  key 
or  handle  fitted  to  the  square  end  of  the  arbor.  There  are  two 
springs,  one  adapted  to  the  wheel  A,  and  the  other  to  the  dial- 
plate  wheel  C,  to  prevent  them  from  shaking  by  the  motion  of 
the  carriage. 

Such  an  apparatus'will  estimate  distances  for  5  miles,  and  an 
additional  wheel  of  81  teeth  would  render  it  fit, to  count  400 
miles.  If  the  carriage-wheel  be  either  larger  or  smaller  than  5 
feet  3  inches  in  perimeter,  it  will  still  be  easy  to  adapt  an  odo¬ 
meter  to  it. 

The  remainder  of  Mr.  Edgworth’s  communication  relates  to 
Mr.  Ryan’s  patent  boring  machine  for  exploring  the  strath  of 
mineral  countries.  This  machine  acts  like  the  surgeon's  trepan ; 
and  cuts  a  circular  hole,  leaving  a  core  in  the  middle,  which  is 
drawn  up  from  time  to  time  by  a  pair  of  self-closing  tongs.  In 
the  trial  of  this  instrument  witnessed,  by  Mr.  Edgworth,  the  core 
was  as  true  and  smooth  as  if  turned  in  a  lathe,  and  the  under 
surface  shewed  exactly  the  fracture  by  which  it  was  detached 
no.  VII.— -WOL.  II.  3  Or 
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from  the  block  at  bottom.  Thus  the  pieces  brought  up  by  this 
contrivance  afford  a  very  accurate  knowledge  of  the  strata,  while 
mines  may  be  ventilated  by  it  at  small  expense. 

Observations. — Mr.  Edgworth’s  odometer  has  simplicity  and 
ingenuity  to  recommend  it,  as  indeed  have  most  of  the  contri¬ 
vances  of  this  public-spirited  gentleman.  But  his  account  of  it 
is  deficient  in  perspicuity  :  at  least,  it  is  by  no  means  obvious, 
that  wheels  and  endless  screws  of  such  dimensions  as  he  mentions 
(independent  of  some  particulars  not  included  in  the  description), 
will  enable  the  dial-plate  to  furnish  an  estimate  measure  to  the 
distance  of  5  miles. 

As  to  Mr.  Ryan’s  boring  apparatus,  we  wish  it  more  success 
than  it  has  hitherto  met  with ;  for  it  would  be  found  extremely 
useful  in  ascertaining  the  quality  of  minerals  and  other  substances, 
as  well  as  the  dip  of  the  strata ;  at  the  same  time  that  it  is 
applicable  in  sinking  wells,  &c.  Mr.  Ryan’s  Specification,  in 
which  his  implements  are  described,  was  published  in  vol.  vi.  of 
the  Second  Series  of  the  Repertory  of  Arts  and  Manufactures, 
and  noticed  in  our  first  number,  page  So. 


Farther  Remarks  and  Experiments  on  Visi&Ji  under  Water.  From 
a  Correspondent,  With  Observations  in  Reply ,  by  Mr.  Ni¬ 
cholson. — Phil.  Jour.  No.  6l. 

Facts  and  Observations  respecting  Vision  under  Water,  and  various 
Particulars  relating  to  Swimming.  By  James  Horsburgh, 
Esq. — Phil.  Jour.  No .63. 

The  first  of  these  papers  is  in  continfiation  of  the  remarks  we 
briefly  adverted  to  at  page  2g7,  No.  vi.  This  writer  affirms,  that 
in  the  Thames  a  little  above  Richmond,  a  diver  could  distinguish 
different  objects,  as  a  white  egg,  a  spotted  egg,  a  piece  of  painted 
Vood,  & c.  at  the  depth  of  near  nine  feet,  and  could  readily  bring 
up  any  one  of  them  that  was  pitched  upon.  We  need  not  relate 
all  the  particulars  stated  j  but  it  appears  that  Mr.  Nicholson,  by 
making  a  general  inference  from  particular  facts,  has  concluded 
that  no  man  can  see  or  distinguish  under  water $  while  his  corre¬ 
spondent,  on  the  contrary,  perhaps  making  too  extended  a  de¬ 
duction  from  his  own  observations,  has  concluded  that  the  inge¬ 
nious  Journalist  has  been  misled  by  a  false  hypothesis,  and  seem< 
to  think  that  all  men  can  see  wider  water. 

i  Mr.  Horsburgh,  the  author  of  the  second  article,  whose  title  is 
given  above,  has  long  indulged  in  swimming  as  a  favourite 
amusement :  he  asserts,  that  he  has  frequently,  when  swimming 
under  water,  seen  fishes  darting  about  in  various  directions,  and 
every  article  on  the  bottom  very  plain.  The  legs  and  feet  of 
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persons  standing  at  6  or  8  yards  distance,  were  always  visible  in 
clear  water  when  his  head  was  under  it ;  and  at  discretion  easily 
taken  hold  of,  by  swimming  to  them  underwater  with  open  eyes. 

far  as  his  experience  goes,  all  persons  can  see  under  water  ; 
but  they  cannot  see  objects  in  the  air  while  themselves  are  im¬ 
mersed. 

Mr.  Horsburgh  corroborates  the  opinion  of  Mr.  Nicholson, 
that  men  are  apt  to  drown  themselves  by  raising  their  hands  and* 
arms  above  the  water.  He  likewise  observes,  that  Dr.  Frank¬ 
lin’s  remarks  relative  to  the  specific  gravity  of  the  human  body  in, 
salt  and  fresh  water,  seem  liable  to  some  objections,  if  indiscri¬ 
minately  applied  to  all  persons ;  there  being  great  reason  to  think 
the  specific  gravity  of  the  human  species  differs  considerably.  The 
following  instance  is  adduced  in  favour  of  this  opinion.  When 
at  Bombay  Mr.  Horsburgh  was  often  accompanied  in  his  fa¬ 
vourite  amusement  by  two  gentlemen  who  could  both  swim,  but 
neither  of  whom  had  ever  tried  to  float  on  the  water  without 
motion.  The  best  swimmer  of  the  two  could  not  float,  lying' 
upon  his  back,  without  using  a  little  motion  with  his  hands  or 
feet,  although  he  repeated  the  trial  several  days ;  when  he  lay 
without  motion,  his  head  gradually  sunk  till  completely  under 
Water.  This  person  was  of  short  stature,  strong  and  athletic. 
The  other  gentleman  was  of  a  spare  make,  thin,  and  delicate  in 
constitution  ;  and  at  the  first  trial  floated  on  the  surface  like  a* 
cork,  without  any  motion  of  hands  or  feet :  his  toes,  part  of  his 
feet,  knees,  part  of  his  shoulders  and  his  head,  remained  above 
the  surface,  when  every  part  of  his  body  was  at  rest  j  whilst  the 
stout  gentleman  could  in  no  position  float  on  the  surface  without 
a  gentle  motion  of  the  hands  or  feet.  Hence  it  appeared  evident 
to  Mr.  Horsburgh,  that  the  specific  gravity  of  these  persons  dif¬ 
fered  considerably.  Mr.  H.  concludes  his  paper  with  some  parti¬ 
cular  observations  relative  to  swimming,  the  positions  of  floating 
persons,  &c.  which  we  cannot  here  enter  into. 

Observations. — -There  is  one  topic  suggested  by  Mr.  Horsburgh 
which  we  should  wish  to  see  farther  pursued  •,  we  mean  that  of 
the  variation  in  the  specific  gravity  of  different  men.  Mr.  H.’s 
observation  barely  shews  that  there  is  a  considerable  difference 
between  the  specific  gravities  of  different  men,  and  probably  be¬ 
tween  those  of  lusty  and  of  spare  men.  This  gentleman  does 
not  seem  aware  of  the  experiments  on  this  subject  mado  by  Mr* 
Robertson,  formerly  librarian  to  the  Royal  Society,  and  described 
in  vol.  1.  of  the  Philosophical  Transactions.  Fie  chose  ten  men, 
such  as  he  could  procure  suitable  to  his  purpose,  and  assuming  unity 
as  the  representative  of  the  specific  gravity  of  river  water,  the 
specific  gravities  of  these  men  were  found  to  be  1.001,  O.QOf, 
O.99I,  0.801,  0-900,  0.849,  0.823,  O.SOO,  O.997,  0.843  respec¬ 
tively,  the  mean  of  the  whole  being  O.891.  Hence  it  would 
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seem  that  the  majority  of  men  are  specifically  lighter  even  than 
river  water,  that  being  the  case  with  all  the  subjects  of  Mr.  Ro- 
bertson’s  experiments  except  the  first,  who  was  1  part  in  a  thou¬ 
sand  heavier  :  this  man  was  6  feet  2  inches  high,  and  weighed 
l6l  lbs.  Indeed,  five  out  of  the  ten  were  found  of  a  specific 
gravity  little  more  than  4 .  of  that  of  river  water  :  and  of  conse¬ 
quence,  with  a  little  presence  of  mind  there  would  be  no  danger 
of  such  men  being  drowned  either  in  river  or  sea  water.  We 
should  be  much  gratified  if  some  gentleman  of  leisure  and  abi¬ 
lity  would  institute  a  more  extensive  series  of  experiments,  with 
a  view  of  ascertaining  the  specific  gravities  of  men  of  different, 
ages,  different  constitutions,  and  different  habits  of  body  :  the 
resulting  information  would  not  merely  be  curious,  but  of  the 
first  importance,  especially  if  it  should  be  found  (as  is  extremely 
probable  from  the  limited  experiments  of  Mr.  Robertson),  that  all, 
except  very  corpulent  persons,  are  specifically  lighter  than  water. 
A  persuasion  of  this  kind,  if  once  deeply  fixed  in  the  minds  of 
men,  would  diminish  their  apprehensions,  whenever  they  fell 
into  water,  and,  of  consequence,  would  diminish  the  probability 
of  their  being  drowned. 


Principles  of  the  Science  of  tuning  Instruments  with  fixed  Tones. 

By  Earl  Stanhope. — Repert.  Arts,.. No.  53,  New  Series. 

It  is  well  known,  that  when  a  string  or  wire  is  reduced  in 
length,  it  yields  a  sharper  sound,  provided  that  the  tension  of  the 
wire  be  not  altered.  Thus,  if  a  string  or  wire  of  uniform  thick*- 
ness,  stretched  on  a  well-constructed  monochord,  be  reduced  to 
one  half  of  its  original  length,  then  that  one  half  will  yield  the 
sound  of  that  higher  note,  which  is  scientifically  termed  the  per- 
feet  octave,  provided  that  the  tension  of  the  wire  be  not  altered. 
A  wire  of  two  thirds  of  the  original  length,  will  with  the  same 
tension  yield  that  sound  which  is  termed  a  perfect  fifth,  or  perfect 
quint.  So  also,  three  fourths  and  four  fifths  of  the  original  length, 
yield  a  perfect  fourth  and  a  perfect  third  respectively:  and  any 
pitch  whatsoever  within  the  compass  of  the  monochord  may  be 
obtained  by  regulating  the  length  of  the  vibrating  wire  to  the 
exact  degree  which  is  requisite  for  that  purpose.  Thirds  are  di¬ 
vided  into  major  and  minor  thirds,  and  each  of  these  into  other 
kinds,  well  known  to  musicians. 

'  Having  stated  his  preliminary  notions,  Earl  Stanhope  proceeds 
to  notice  what  he  esteems  a  curious  circumstance  with  respect  to 
every  instrument  whose  septave  is  constituted  of  twelve  fixed 
tones.  To  explain  this  clearly  his  lordship  proceeds  thus  : — Let 
us  suppose  a  keyed  instrument,  the  lowest  key  of  which  is  C, 
to  have  exactly  eight  Cs.  Let  us  also  suppose  that  there  be 
placed,  in  the  same  room,  a  second,  and  also  a  third  instrument  $ 
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each  of  which  is  similar  to  the  former  in  every  respect,  except 
as  to  the  method  of  tuning.  Let  us  suppose  that  the  first  instru¬ 
ment  be  tuned  in  the  following  manner.  Let  us  begin  by  tuning 
the  lowest  C  to  any  given  pitch.  Then  let  us  make  all  the  suc¬ 
cessive  octaves,  CC,  CC,  &c.  quite  perfect :  we  shall  have  seven 
successive  octaves,  which  will  bring  us  to  the  upper  C  of  this  in¬ 
strument.  Now,  let  us  suppose  that  the  second  instrument  is 
tuned  as  follows : — Let  us  begin,  as  in  the  former  case,  by  tuning 
the  lowest  C  of  the  first  instrument.  Then  let  us  make  the  in¬ 
terval  between  that  C  and  the  G  next  above  a  perfect  quint : 
and  then,  in  like  manner,  let  us  tune  all  the  following  intervals 
by  perfect  quints,  until  we  get  to  C  again  :  so  shall  we  have 
twelve  perfect  quints,  in  the  following  order,  which  will  bring 
us  to  the  upper  C  of  this  second  instrument,  viz.  C,G; — G,D; 
-'-D,A  ) — A,E  5 — E.B  ; — B,F  sharp  (or  G  flat)  ; — G  flat,  D  flat 5 
— D  flat,  A  flat  5 — A  flat,  E  flat  5 — E  flat,  B  flat ; — B  flat,  F  : — 
F,C.  Now,  let  the  pitch  of  the  upper  C  in  the  first  instrument 
be  carefully  compared  with  the  pitch  of  the  upper  C  in  the  second 
instrument,  and  it  will  be  found  that  those  two  Cs  are  not  in 
unison.  For  the  upper  C  in  the  second  instrument,  which  was 
pitched  by  means  of  the  twelve  perfect  quints,  will  be  found 
to  yield  a  more  acute  sound  than  the  upper  C  in  the  first  instru¬ 
ment,  which  was  pitched  by  means  of  the  seven  perfect  octaves. 
Or,  in  other  words,  the  C  twelfth  quint  in  the  second  instrument 
will  be  sharper  than  the  C  seventh  octave  in  the  first  instrument. 
The  difference  of  pitch  between  those  two  high  C  s  will  be  rendered 
far  more  perceptible  to  the  ear  by  transferring  that  difference  to 
the  lower  octaves.  Therefore,  let  us  suppose  that  the  third  in¬ 
strument  be  tuned  in  the  following  manner,  viz. — Let  us  begin 
by  tuning  the  upper  C  in  this  third  instrument  to  the  same  pitch 
exactly  as  the  C  twelfth  quint,  or  upper  C,  in  the  second  instru¬ 
ment.  And  then  beginning  from  the  upper  C  in  this  third  in¬ 
strument,  let  us  tune  all  the  other  Cs  in  it  successive  perfect  oc¬ 
taves  descending.  Now,  if  we  strike  one  of  the  Cs  in  the  third 
instrument,  about  the  middle  octave,  or  lower  down,  and  if  at 
the  same  time  we  strike  the  corresponding  C  in  the  first  instru¬ 
ment,  then  the  C  in  the  third  instrument  which  was  derived  from 
the  C  twelfth  quint  in  the  second  instrument,  will  yield  a  more 
acute  sound  than  the  corresponding  C  in  the  first  instrument 
which  was  derived  from  the  octaves.  A  beating  will  be  heard 
between  them  3  and  a  kind  of  disagreeable  sound  will  be  prq- 
duced,  not  very  unlike  the  howling  of  a  wolf  at  a  distance. 
Hence  the  difference  of  pitch  between  the  C  derived  from  the 
quints  and  the  corresponding  jC  derived  from  the  octaves,  is  what 
is  technically,  called,  by  tuners,  the  ivolf. 

Musicians  commonly  speak  of  the  wolf  in  the  singular  number; 
but  in  the  opinion  of  Earl  Stanhope  there  are  five  wolves  in  the 
quints  and  major  thirds  taken  together,  in  all  instruments  whi,ck 
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have  twelve  fixed  keys  in  each  septave  :  viz.  one  quint  wolf,  and 
4our  other  wolves  in  the  major  thirds. 

After  stating  these  particulars,  his  lordship  proceeds  to  notice 
the  temperament  he  now  proposes,  and  its  peculiarities  as  distin¬ 
guished  from  the  equal  temperament,  and  indeed  all  others.  The 
mature  of  his  system  of  tuning  will  appear  from  what  follows  : 

1st,  Middle  C  and  C  on  the  bass  second  space  (reckoning  up¬ 
wards)  tuned  octaves.  2d,  G  on  the  bass  fourth  space,  tuned 
a  perfect  quint  to  C,  on  the  bass  second  space.  3d.  E  on  the> 
bass  third  space,  a  perfect  third  to  C  on  the  bass  second  space ; 
E  on  the  treble  first  line,  an  octave  to  this  bass  E  ;  and  E,  on 
the  treble  fourth  space,  an  octave  to  E  on  the  treble  first  line. 
4th,  B  above  the  bass  staff,  a  perfect  quint  to  the  bass  E  on  the 
third  space.  5th,  F  on  the  bass  fourth  line  a  perfect  quint  below 
middle  C  ;  and  F  in  the  treble  first  space  an  octave  to  that  bass 
F.  6th,  B  fiat,  above  the  bass  staff,  a  perfect  quint  below  the 
treble  low'er  F.  7th,  A  flat,  on  the  bass  fifth  line,  an  equi-dis- 
tant,  or,  as  his  lordship  terms  it,  a  bi-equal  third  between  F  be¬ 
low  and  C  above.  8th,  E  flat,  in  the  treble  first  line,  a  perfect 
quint  above  the  preceding  A  flat.  9th,  D  flat,  on  the  bass  third 
line,  a  perfect  quint  below  A  fiat ;  then  D  flat  below  the  treble 
staff,  an  octave  to  that  D  flat.  10th,  G  flat  on  the  bass  fourth 
space,  a  perfect  quint  below  the  treble  D  flat.  11th  and  12th, 
D  below  the  treble  staff,  and  A  on  the  treble  second  space,  equi¬ 
distant  or  tri-equal  quints  between  G  on  the  bass  fourth  space, 
and  E  on  the  treble  fourth  space. 

Lord  Stanhope  has  improved  the  construction  of  the  mono- 
ehord,  as  will  appear  from  the  following  account: — 1st,  Th$ 
wire  is  made  of  steel,  which  does  not  keep  continually  length- 
ening,  like  brass  or  iron.  2dly,  The  whole  wire  forms  one 
straight  horizontal  line,  so  that  the  moveable  bridge  can  be  moved 
without  altering  the  tension  of  the  wire  ,  which  is  not  the  case 
■when  the  wire  pulls  downwards  on  the  bridges.  3dly,  The  ends 
of  the  wire  are  not  twisted  round  the  two  stout  steel  pins  that 
keep  it  stretched  ;  but  each  end  of  the  wire  is  soft  soldered  in  a 
long  groove  formed  in  a  piece  of  steel  which  goes  over  its  cor¬ 
responding  pin.  dthly,  One  of  those  two  steel  pins  is  strongly 
fastened  by  a  brass  slider,  which  is  moved  by  means  of  a  screw 
with  very  line  threads,  this  screw  having  a  large  micrometer  head 
minutely  divided  on  its  edge,  and  a  corresponding  nonius ; 
whence  the  tension  of  the  wire  may  be  very  exactly  adjusted. 
5thly,  A  slider  is  fixed  across  the  top  of  the  moveable  bridge, 
and  is  moved  by  means  of  another  screw  with  very  fine  threads, 
(fthly.  The  slider  is  adjusted  to  the  steel  rod  or  scale,  by  means 
of  mechanical  contact  against  projecting  pieces  of  steel  firmly 
fixed  on  that  steel  scale,  at  the  respective-  distances  specified  in 
the  monochord  table.  7 thly.  Each  bridge  carries  a  metallic' 

fingQX  which  keeps  the  wire  close  to  the  top  of  such  bridge^ 
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%hile  the  remainder  of  the  wire  is  made  to  vibrate.  8thly,  The 
vibrations  of  the  wire  are  produced  by  touching  it  with  a  piece 
of  cork  with  the.  same  elastic  force,  and  always  at  the  distance 
of  one  inch  from  the  immoveable  bridge. 

His  lordship  has  likewise  contrived  some  tuning  glasses,  which 
are  free  from  the  inconvenience  of  beating,  so  commonly  expe¬ 
rienced  in  tuning  forks.  This  new  apparatus  consists  of  thirteen 
slips  of  plate-glass,  each  of  which  is  exactly  6  inches  long,  and 
2  inches  in  breadth.  They  are  tuned  respectively  one  perfect 
octave  higher  than  the  pitch  of  the  keys  in  his  lordship’s  mono- 
chord  table.  The  variation  in  tone  is  occasioned  by  a  corresponding 
variation  in  the  thickness  of  the  glass  slips,  between  the  extreme 
thicknesses  of  nine  hundredths  and  18  hundredths  of  an  inch. 
The  same  brass  support  which  terminates  in  three  pointed  corks* 
serves  for  each  slip  in  succession ;  each  slip  is  similarly  placed 
on  that  support,  is  struck  by  the  same  cork  hammer,  with  the 
same  elastic  force,  and  on  the  corresponding  spot  each  time  ;  the 
resulting  sound  is  extremely  pure.  This  simple  tuning  apparatus 
is  pitched  to  the  Stanhope  temperament,  and  will  be  found  use¬ 
ful  to  any  careful  person  with  a  moderate  ear  who  wishes  to  tune 
his  own  instruments. 


Observations. — Though  we  have  been  much  pleased,  and  in 
some  respects  instructed,  by  Earl  Stanhope’s  elegant  and  scientific 
essay,  and  would  unite  with  every  friend  to  science  and  the  useful 
arts  in  warmly  commending  his  lordship’s  zealous  and  beneficial 
exertions  in  their  favour,  yet  we  must  confess  we  have  not  found 
so  much  perspicuous  and  useful  information  in  this  Treatise  on 
the  Principles  of  Tuning,  as  our  exalted  opinion  of  his  lordship’# 
talents  and  ingenuity  had  led  11s  to  expect.  Put  perhaps  we  may 
be  unreasonable  in  looking  for  a  Treatise  when  tiie  noble  author 
only  intended  to  give  an  Essay. 

It  is  a  very  judicious  comparison  between  the  three  instrument* 
jtuned  in  three  different  methods,  by  which  Lord  Stanhope  shews 
the  nature  of  that  universal  and  unalterable  imperfection  in  instru¬ 
ments  with  fixed  keys,  the  modifying  or  attempering  of  which 
constitutes  musical  temperament :  but  it  would  not  have  been 
useless  to  shew,  by  the  actual  multiplication  of  mathematical 
ratios,  the  comparative  extent  of  the  imperfection,  as  well  as  that, 
it  is  a  necessary  consequence  of  the  assumed  relative  lengths  upon 
the  monochord  (the  tension  being  supposed  invariable),  which 
have  been  taken  for  the  third,  fifth.,  octave,  ike.  1  bus,  it  is 
known  that  if  we  tune  C,E,  a  perfect  third  5  E,G  sharp,  or  A 
fiat  (which  in  these  instruments  are  the  ^ame),  a  perfect  third: 
and  A  flat,  C,  another  perfect  third  ;  this  latter  sound  will  be 
graver  than  tire  perfect  octave  :  but  this,  when  duly  considered, 
can  excite  no  surprise;  for  the  length  upon  the  monochord  as¬ 
signed  to  each  successive  third  being  J,  of  its  respective  funda- 
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mental,  we  have  I  raised  to  the  third  power,  or  for  the  length 
of  chord  to  give  the  octave  as  thus  produced,  whereas  the  perfect 
octave  is  or  which  must  of  necessity  give  a  sharper  tone 
than  the  former,  the  ratio  of  their  number  of  vibrations  being 
that  of  the  denominators  of  the  representative  fractions.  So  also, 
in  the  case  of  the  two  instruments,  one  tuned  by  twelve  succes¬ 
sive  perfect  fifths,  the  other  by  seven  successive  octaves :  the 
lengths  of  equal  wires  to  sound  perfect  fifths  being  each  of  its 
respective  fundamental,  while  the  lengths  of  such  wires  to  pro¬ 
duce  successive  acuter  octaves,  are  each  f  the  length  of  its  fun¬ 
damental,  the  wire  for  the  former  highest  C  will  be  represented 
by  the  twelfth  power  of  the  fraction  while  that  for  the  latter 
will  be  the  seventh  power  of  ~  ;  these  fractional  powers  are 
4096  Anri  1  nr  52428^  arid  5  3 1 44 1  when  reduced 
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to  a  common  denominator  :  of  consequence,  the  highest  C  pro¬ 
duced  by  means  of  the  twelve  perfect  quints,  will  yield  an  acuter 
sound,  than  that  produced  by  the  seven  perfect  octaves,  the 
number  of  .  vibrations  in  the  two  wires  being  in  the  inverse  ratio 
of  the  numerators  of  the  resulting  fractions.  It  also  hence  ap¬ 
pears,  that  the  imperfection  resulting  from  tuning  by  the  thirds 
is  much  greater  than  that  occasioned  by  tuning  by  fifths  a  cir¬ 
cumstance  on  which  is  founded  the  practical  maxim  of  many 
tuners,  namely,  in  tuning  by  perfect  thirds  to  make  the  upper 
note  as  sharp  as  the  ear  will  bear  it,  while,  on  the  contrary,  when 
tuning  by  fifths,  the  upper  notes  are  a  little  fattened  from  per¬ 
fection. 

Lord  Stanhope  says,  the  difference  of  pitch  betweeii  C  derived 
from  the  perfect  quints,  and  the  corresponding  C  derived  from 
the  octaves,  is  technically  called  by  tuners  the  wolf:  but  we  be¬ 
lieve  that  the  term  wolf  is  generally  applied  by  tuners  to  the  most 
imperfect  fifth  their  system  furnishes,  this  being  commonly  be¬ 
tween  G  sharp  and  D  sharp.  We  should  like  to  have  seen  in 
this  Essay  a  succinct  account  of  Dr.  Smith’s  reasonings  on  the 
beatings  of  imperfect  consonances,  and  the  use  to  be  made  of 
them  by  a  scientific  tuner. 

The  objects  proposed  to  be  attained  by  temperament  are  two¬ 
fold  :  first,  that  we  may  transpose  music  from  one  pitch  or  key 
to  another  (upon  an  instrument  of  fixed  tones),  and  still  have  all 
the  musical  intervals  as  near  perfection  as  possible  :  secondly,  to 
obtain,  in  the  compass  of  three  or  four  octaves,  as  many  correct 
concords  of  full  harmony  as  possible  5  i.  e.  consisting  of  a  funda¬ 
mental  with  its  major  third  and  its  fifth,  direct  or  inverted.  The 
maxims  for  attaining  these  objects  have  been  very  gratuitous,  and 
many  of  them  very  inefficient.  Systems  of  temperament  have 
been  proposed  by  Huygens,  Ptolemy,  Smith,  Young,  &c.  The._ 
best  in  our  estimation  are,  the  isotonic  or  ccjual  temperament,  in, 
which  the  lengths  of  wires  to  produce  the  different  semitones  in 
an  octave,  are  50  many  successive  geometrical  proportionals  be- 
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tween  1  and  |  ;  and  that  of  Dr.  Smith,  which  he  calls  equal  har¬ 
mony,  where  each  concord,  except  the  octave,  is  tempered  in  the 
inverse  proportion  of  the  product  of  the  terms  of  its  perfect 
ratio,  and  is  very  nearly  equivalent  to  a  division  of  the  octave 
into  50  equal  parts.  We  admit  that  the  Stanhope  temperament  is 
very  ingenious  ;  but  it  is  certainly  inferior  to  either  of  these  ;  at 
least  his  “  bi-equal  thirds"  and  “  tri-equal  quints ”  are  very  offen¬ 
sive  to  our  ears.  Lord  Stanhope  says  his  t(  mode  of  tuning  does 
not  produce  one  single  offensive  quint ;’’  but  surely  this  cannot 
be  correct :  for  it  he  tunes  perfectly  seven  of  the  quints,  the 
other  five  must,  of  necessity,  be  more  imperfect,  that  is,  more 
offensive,  than  those  in  the  equal  or  isotonic  temperament, 
which  in  his  lordship’s  opinion  are  all  imperfect.  There  is  one 
test,  however,  by  which  the  comparative  correctness  of  any  of 
these  systems  of  temperament  may  readily  be  traced  :  let  a  good 
violin-player,  or  a  correct  vocal  performer,  accompany  by  his 
instrument  or  by  his  voice,  a  performer  tipon  keyed  instruments 
tuned  according  to  these  different  systems  of  temperament,  airs 
in  a  great  variety  of  keys  being  tried  upon  each  instrument ;  it 
will  then  appear  which  of  the  systems  requires,  on  the  whole, 
the  least  accommodation  on  the  part  of  the  vocal  or  of  the  violin 
performer,  or  in  which  temperament  he  experiences'  the  least 
embarrassment  or  constraint ;  and  that  system  should  be  preferred, 
though  we  apprehend  it  will  not  be  the  system  whose  merits  we 
are  now  discussing. 

There  is  much  ingenuity  in  the  contrivance  of  the  Stanhope 
monochord ;  but  in  some  respects  we  think  it  inferior  to  the  mo¬ 
nochord  proposed  by  Mr.  Attwood.  In  this  gentleman’s  appa¬ 
ratus  the  string  .hangs  vertically,  its  tension  being  regulated  by  a 
weight  suspended  at  its  lower  extremity,  a  little  below  the  place 
where  the  string  comes  into  contact  with  a  fixed  pulley;  the 
length  of  the  string  is  terminated  at  top  by  a  horizontal  edge  : 
the.  other  point  ot  termination,  which  in  the  common  monochords, 
as  well  as  in  many  musical  instruments,  and  in  the  Stanhope  mo- 
nochord,  is  a  bridge  over  which  the  string  is  stretched,  is  in  this 
construction  effected  by  two  steel  edges  vertically  placed,  that  are 
capable  of  approaching,  or  of  receding  from  one  another,  like 
the  cheeks  of  a  vice ;  these  being  fixed  on  a  frame  worked  by 
micrometer  screws  can  be  easily  moved  in  a  vertical  direction,  so 
as  to  alter  the  length  of  the  string  in  any  desired  proportion  : 
these  edges  are  separated  occasionally  by  a  spring  in  order  to  let 
the  string  pass  freely  through,  whbn  its  length  is  altered,  and 
are  closed  again  so  as  to  press  the  string  slightly  when  that  length 
is  properly  adjusted.  By  means  of  this  construction  the  altera¬ 
tion  of  the  tending  force  by  the  application  of  bridges,  &c. 
wholly  avoided.  The  scale  placed  under  the  stripg  of  this  mono- 
chord  is  divided  into  100  equal  parts,  and  each  of  these  by  a 
micromerer  screw  into  1000  equal  parts ;  so  that  by  the  aid  of  a 
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microscope  and  a  proper  index,  the  length  of  a  given  part  of  the 
string,  may  be  adjusted  on  the  monochord  true  to  the 
part  of  its  whole  length.  A  more  minute  description  of  this 
monochord,  illustrated  by  diagrams,  is  given  in  the  Appendix 
to  A tt wood’s  Treatise  on  the  rectilinear  Motion  and  Rotation  of 
Bodies,  where  Mr.  Attwood  remarks,  that  the  method  -of  termi¬ 
nating  the  string  between  metallic  edges,  a  method  which  we 
cannot  but  highly  approve,  as  both  simple  and  effective,  is  due 
to  the  Rev.  Mr.  L.  Huddleston©,  of  the  university  of  Oxford. 
This  apparatus  is,  we  think,  altogether  more  simple  than  Lord 
Stanhope’s  •  and  it  possesses  the  advantage  not  only  of  accurately 
measuring  the  lengths,  but  the  tensions  likewise ;  while,  on  the 
Stanhope  monochord,  though  the  tensions  may  be  very  nicely 
adjusted,  thpy  do  not  seem 'susceptible  of  a  very  accurate  admea¬ 
surements 

We  greatly  admire  this  nobleman’s  tuning-glasses,  as  we  think 
they  are  a  considerable  improvement  upon  those  that  have  been 
generally  used  by  the  writer  of  this  article.  His  glasses  are  not 
all  of  the  same  length  and  breadth,  like  Lord  Stanhope’s,  but  all 
of  the  same  thickness  ;  so  that  their  other  dimensions  diminish 
gradually.  They  are  tuned  to  the  isotonic  temperament  for  every 
semitone  from  C  on  the  first  line  below  the  treble  staff,  through 
rather  more  than  two  complete  rising  octaves.  When  used  they 
are  laid  parallel  to  one  another,  and  in  regular  order  upon  a  cork 
frame,  having  two  legs,  making,  an  acute  angle,  so  that  every 
slip  is  supported  nearly  at  each  end,  while  its  middle  parts  have 
liberty  to  vibrate  freely :  they  are  struck  by  cork  hammers  with 
taper  whalebone  handles  \  and  serve  not  merely  for  tire  purpose 
of  tuning,  but  themselves  constitute  a  musical  instrument  much 
admired  for  the  sweetness  and  purity  of  its  tones  5  though  as  only- 
two  hammers  can  be  used  at  a  time,  they  do  not,  of  course,  fur- 
jiish  more  than  the  simplest  kind  of  harmony. 

We  should  mention  that  the  number  of  tire  Repertory  from 
which  we  have  abridged  his  lordship’s  Essay,  exhibits  a  specimen 
of  the  state  to  which  the  stereotype  printing  has  been  brought 
under  his  lordship’s  patronage,’  the  Essay  having  been  printed,  by 
permission  of  his  lordship,  from  the  stereotype  plates. 
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Mil.  Farey’s  letter  was  suggested  by  the  perusal  of  a  treatise  on 
the  Theory  of  Music ,  by  Mr.  W.  Hawkes,  lately  published,  in 
tvjnch  a  temperament  of  the  diatonic  scale  in, keyed  instruments 
is  recommended,  wherein  each  ascending  fifth  is  fattened  by  one 
fifth  of  a  comma  as  the  instrument  is  tuned,  except  that  the  fifth 
"above  E  flat,  and  the  fifth  below  G  sharp,  are  directed  to  be  tune4 
perfect. 
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Among  the  several  ways  of  expressing  musical  intervals, 
comparing  different  systems  of  temperament,  Mr.  Farcy 
thinks  none  so  general  or  convenient,  as  that  by  the  logarithms 
of  the  corresponding  ratios  :  and  according  to  this  method  he  has 
given  a  table  of  the  musical  internals  in  an  octave  upon  keyed 
instruments,  conformably  to  the  tempered  systems  of  Mr. 
Hawkes,  Lord  Stanhope,  and  Dr.  T.  Young,  as  well  as  those 
appertaining  to  the  diatonic  system,  or  rather  to  the  chromatic 
octave,  example  No.  4,  in  Mr.  Hawkes’ s  Treatise.  He  thence  points 
out  a  method  (such  as  will  be  simple  and  obvious  to  those  who 
are  conversant  in  such  studies),  by  which  a  person  may  examine 
-any  of  the  harmonies,  and  decide  on  the  pretensions  to  truth  and 
exclusive  advantages  claimed  by  the  advocates  for  each  system. 

To  those  who  wish  to  try  Mr.  Hawkes’s  or  any  other  tem¬ 
pered  system,  Mr.  Farey  recommends  a  careful  study  of  that 
excellent  work  Dr.  Smith’s  Harmonics,  and  the  article  Tempera - 
went  in  the  Supplement  to  the  third  edition  of  the  Encyclopaedia 
Britannica,  where  the  correct  and  elegant  method  of  tuning  any 
system  by  beats ,  is  thoroughly  and  clearly  explained. 

This  writer  objects  to  Lord  Stanhope’s  temperament,  on  ac¬ 
count  of  its  occasioning  transitions  from  a  better  to  a  worse  har¬ 
mony,  which  Dr.  Smith  considers  as.  the  principal  cause  of  the 
disagreeable  effects  which  nice  ears  experience  in  our  best  con¬ 
certs  where  keyed  instruments  are  used. 

Much  labour  would  attend  the  collecting  of  what  Mr.  Farej 
Conceives  to  be  the  requisite  data  for  determining  the  best  general 
system  of  tones  for  our  keyed  instruments,  viz.  a  very  general 
and  .extensive  search  into  the  music,  both  ancient  and  modem, 
serious  and  gay,  which  is  now  performing,  to  ascertain  the  rela¬ 
tive  frequency  of  occurrence  of  the -several  chords,  or  harmonic 
intervals,  which  occur  upon  each  finger  key  as  a  bass  or  lower 
note ;  that,  if  possible,  the  chords  most  frequently  occurring, 
may  be  made  proportionally  nearer  to  perfection  3  for  none  can, 
with  propriety,  it  is  plain,  be  made  absolutely  perfect. 

Observations ,—We  agree  very  cordially  with  this  ingenious 
gentleman  in  recommending  Smith’s  Harmonics,  and  the  article 
'Temperament  in  the  Sup.  Ency,  Britan,  as  containing  very  valu¬ 
able  information  on  the  philosophy  of  musical  sounds'in  general, 
and  the  subject  of  temperament  in  particular.  Smith’s  work  is, 
it  is  true,  very  irregular  and  indigested  in  its  arrangement ;  but  it 
is  rich  in  important  aud  curious  matter.  Another  valuable  article 
in  the  Sup.  Ency.  Britan,  may  be  pointed  out  to  the  general 
reader,  namely,  the  article  Trumpet  Marine.  These  two  article* 
by  Dr.  Robison,  and  the  work  of  Dr.  Smith,  certainly  contain 
more  correct  and  perspicuous  information  on  the  philosophical 
tjheory  of  musical  Sound's  than  any  other  performances  we  hav* 
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met  with  ;  not  even, excepting  the  Treatises  of  Malcolm,  Rameau, 
D’Alembert,  Rousseau,  and  Gunn. 

The  method  of  comparing  different  systems  of  temperament, 
by  means  of  the  logarithms  of  the  ratios  of  the  lengths  of  cords, 
or  the  logarithms  of  the  inverse  ratios  of  the  numbers  of  vibra¬ 
tions,  constituting  the  terms  of  certain  intervals  ;  possesses,  in 
our  opinion,  many  advantages  in  enabling  “  to  decide  on  the 
pretensions”  of  each  system  proposed.  Indeed,  we  think  the 
best  system  of  temperament  will  be  much  more  readily  ascer¬ 
tained  by  this  mean,  than  by  endeavouring  to  determine,  as  Mr, 
Farey  likewise  recommends,  the  proportionate  frequency  of  oc¬ 
currence  ot  the  several  harmonic  intervals.  We  must  confess 
“  we  are  somewhat  surprised”  (to  adopt  Mr.  F.’s  own  language), 
at  finding  a  gentleman  of  t(  his  degree  of  information,”  ad¬ 
vising  that  “  the  chords  most  frequently  occurring  may  be  made 
proportionally  nearer  to  perfection  because,  since  other  chords 
besides  these  must  necessarily  occur  in  different  parts  of  every 
piece  of  music,  the  ideal  system  now  objected  to  cannot  be 
adopted  any  mote  than  Lord  Stanhope’s,  “  without,  doing  mis¬ 
chief,  and  particularly,  by  occasioning  transitions  during  per¬ 
formance  from  a  better  to  a  worse  harmony 

We  have,  when  speaking  of  Lord  Stanhope’s  ingenious  Essay, 
expressed  our  decided  preference  of  the  equal  temperament  of  the 
isotonic  scale  :  and  we  must  again  be  permitted  to  repeat  that  it 
corresponds  best  with  the  requisite  conditions  of  a  temperament, 
Since  the  alterations  ought  to  be  so  combined  that  the  harmony 
may  suffer  as  little  as  possible,  it  will  be  indispensable  to  retain 
the  accuracy  of  the  octaves,  by  sacrificing  a  little  to  that  of  the 
Rfths  and  thirds  :  for  it  is  nearly  with  respect  to  the  octave  as 
with  regard  to  the  unison,  which,  by  reason  of  its  great  simpli¬ 
city,  is  so  agreeable  to  the  ear,  that  that  organ  cannot  tolerate  the 
least  delect  in  its  precision.  Rut  the  ear  relaxes  something  of  its 
severity  with  respect  to  less  simple  intervals,  allowing  more  in 
proportion  as  ihey  deviate  from  simplicity  ;  and  in  this  case  it  in 
a  maimer  supplies  their  deficiencies,  and  supposes  evanescent  those 
differences  which  it  does  not  appreciate.  Now  with  regard  to 
flit  s,  if  we  adopt  it  as  a  practical  maxim,  not  to  make  a  transi¬ 
tion  “  from  the  better  to  the  worse  harmony’'  in  cases  of  tempe¬ 
rament,  and  since,  in  fact,  there  has  been  no  satisfactory,  or,  as 
we  think,  even  plausible  reason  adduced,  why  one  should  rather 
be  altered  than  another,  it  follows  that  we  ought  to  alter  them 
equally.  Thus,  as  the  alteration  is  made  to  influence  all  the  fifths, 
it  will  be  in  each  of  them  almost  imperceptible  5  and  hence  the 
fifth,  which  after  the  octave  is  the  most  perfect  of  all  conso¬ 
nances,  and  which  we  are  under  a  necessity  of  altering,  is  only 
altered  in  the  least  degree  perceptible.  From  a  like  consider¬ 
ation  it  will  result  that  all  the  thirds  should  undergo  equal  altern¬ 
ations,  and  that  since  the  third  is  a  less  simple  consonance  that} 
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the  fifth,  it  will  admit  of  a  farther  deviation  from  correctness 
without  becoming  insupportable  to  the  ear.  This  practice  then 
is  consistent  with  the  nature  and  object  of  temperament :  and  it 
is  not  a  little  curious,  that  it  in  a  manner  makes  the  anomaly 
which  renders  temperament  necessary,  correct  itself :  for,  as  we 
have  seen  in  the  observations  on  Earl  Stanhope’s  paper,  an  acuter 
double  octave  produced  by  a  series  of  thirds  difFers  propor¬ 
tionally  more  from  the  analogous  interval  produced  by  octaves, 
than  an  acuter  septuple  octave  generated  by  fifths  does  from  the 
analogous  interval 'generated  by  successive  octaves ;  whence  it  is 
natural  to  inter  from  the  anomaly  itself,  that  the  fifths  should 
undergo  a  less  alteration  than  the  thirds,  supposing  that  both  must 
be  altered,  a  process  about  which  there  is  no  question. 

We  have  been  told,  it  is  true,  that  some  ears  will  not  bear  any 
such  change  in  the  third,  as  this  system  of  temperament  requires: 
yet,  admitting  the  fact,  we  should  contend  that  it  arises  from 
disposition,  or  from  an  adaptation  of  the  organ  to  a  preconceived 
theory,  and  not  from  a  principle.  And  wre  conceive  it  would  be 
no  more  reasonable  to  abandon  a  system  of  temperament  on  this 
account,  than  to  relinquish  the  composition  of  airs  in  a  major  key 
because  some  persons  of  a  pensive  turn  of  mind  cannot  listen  to 
any  music  out  what  is  in  a  minor  key. 

The  subject  of  musical  temperament  not  often  occurring  in  our 
periodical  publications,  we  have  been  tempted  to  speak  of  it  rather 
at  large  We  conceive  that  the  principles  on  which  it  reposes  are 
more  satisfactory  than  almost  any  other  connected  with  the  philo¬ 
sophy  of  music  ;  and  we  have  therefore  developed  some  of  them 
as  a  tribute  of  attachment  to  a  science,  the  theory  of  which  fur¬ 
nishes  as  much  delight  to  the  mind,  as  the  practice  does  to  the 
senses  5  and  both  when  duly  regarded  tending  to  civilize  the  un¬ 
cultivated,  to  soften  the  obdurate,  to  soothe  the  distressed,  and 
to  give,  additional  relish  to  felicity. 


Practical  Fades  for  reducing  the  apparent  Distance  of  the  Moon 
from  the  Sun  or  a  fixed  Star  to  the  true  Distance,  for  the  Pur¬ 
pose  of  ascertaining .  the  Longitude  of  the  Place  of  Observation. 
By  a  Correspondent. — Phil.  Jour .  No.  6’2. 

The  rules  given  by  this  writer  are  all  founded  upon  the  two 
following  wrell~know  n  analogies,  viz.  That  the  rectangle  of  the 
sines  of  the  sides  containing  the  vertical  angle  :  the  square  of  the 
radius  :  :  the  rectangle  of  the  sines  of  the  differences  between 
the  half  sum  of  the  three  sides,  and  each  of  those  first  mentioned 
•  sides  ;  the  square  of  the  sine  of  half  the  contained  angle;  and  :  : 
the  difference  betw  een  the  versed  sines  (or  the  sum  or  difference 
of  the  cosines)  of  the  base  and  of  the  difference  of  the  sides  :  the 
versed  sine  (or  sum  or  difference  of  radius  and  cosine)  of  tli® 
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same  angle.  These  rules  are  in  number  four  :  the  first  is  avow* 
«dly  similar  to  a  method  given  in  Keith’s  Trigonometry,  the  other 
three  are  different.  The  following  appear  to  us  to  be  the  best 
•f  these  three  ; 

Rule  If.  1.  Add  together  the  two  apparent  co-altitudes,  nnd 
the  apparent  distance,  and  take  the  difference  between  their  half 
turn  and  each  of  the  apparent  co-altitudes  separately.  2.  Add 
together  the  arithmetical  complements  of  the  log.  cosines  of  the 
two  apparent  altitudes,  the  log.  sines  of  the  two  before-mentioned 
differences,  and  the  log.  cosines  of  the  true  altitudes,  and^  halve 
the  sum.  3.  Subtract  from  this  half  sum  the  log.  sine  of  half 
the  difference  of  the  true  altitudes,  and  the  remainder  will  be  a 
log.  tangent.  4.  Find  the  correspondent  log.  sine,  subtract  it 
from  the  before-mentioned  half  sum  5  and  the  remainder  will  be 
the  log.  sine  of  half  the  true  distance. 

Rule  IV.  1.  Add  together  the  arithmetical  complement  of  the 
Jog.  sine  of  half  the  apparent  distance  and  the  log.  sine  of  half 
the  difference  of  the  apparent  altitudes,  and  their  sum  will  be 
the  log.  cosine  of  an  arc,  which  call  A.  2.  Find  the  log.  sine  of 
A  ;  subtract  from  it  the  before-mentioned  arith.  comp,  and  double 
the  remainder.  3.  Add  to  this  doubled  remainder  the  arith. 
comps.  of  the  log.  cosines  of  the  apparent  altitudes,  and  the  log. 
cosines  of  the  true  altitudes,  and  halve  the  sum.  4.  From* this 
half  sum  subtract  the  log,  sine  of  half  the  difference  of  the  true 
altitudes,  and  the  remainder  will  be  a  log.  tangent.  5.  Find  the 
correspondent  log.  sine  5  subtract  it  from  the  before-mentioned 
half  sum,  and  the  remainder  will  be  the  log.  sine  of  half  the 
true  distance. 

The  example  given  at  page  30  of  the  “  Requisite  Tables,”  ed. 
%  is  worked  out  by  each  of  these  four  rules,  and  the  results  agree 
within  6  seconds.  The  assigned  advantages  of  these  rules  of  re¬ 
duction  are,  that  they  are  not  difficult  in  practice,  that  they  are 
perfectly  correct,  that  they  may  be  applied  without  using  any  but 
the  common  tables,  that  they  are  not  incumbered  with  any  com¬ 
plex  distinction  of  cases,  and  that  their  results  are  void  of  am¬ 
biguity. 

Observation. — We  do  not  think  either  of  these  methods  at  all 
superior  to  Dunthorne’s  method  improved,  as  given  at  pa.  32  of 
the  Requisite  Tables, — to  the  method  in  the  Appendix  to  Emer¬ 
son’s  Cyclomathesis  copied  into  Mr.  Keith's  book,' — to  that  of 
Borda  given  in  the  stereotype  edition  of  Callet’s  Logarithms, — to 
that  at  pa.  140,  vol.  i.  of  Dr.  Mackay’s  Treatise  on  the  Longi¬ 
tude,  or  even  to  that  at  pa.  213  of  Andrew’s  Nautical  Tables. 
Though  the  latter  mentioned  two  methods  are  subject  to  the  dis¬ 
advantage  of  requiring  peculiar  tables,  besides  those  for  logarithms, * 
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Description  of  an  improved  Air-pump.  By  T.  Sylvester,  J Esf* 

— Phil.  Mag.  No.  101. 

Mr.  Sylvester’s  air-pump  has  neither  valves,  nor  stop-cock.  He 
supplies  their  place  by  a  slider  which  is  shifted  at  every  motion 
of  the  piston  ;  in  a  similar  manner  to  a  stop-cock,  which  requires 
no  pressure  of  the  air  to  open  it.  It  moves  between  two  facings 
of  leather,  which  lessens  friction  and  procures  a  close  fitting  of 
the  parts  $  and  if,  after  use,  it  should  at  any  time  be  found  not 
air-tight,  the  defect  may  be  instantly  remedied  by  means  of  four 
screws.  A  strong  brass  plate  is  firmly  fixed  to  the  barrel  in  which 
the  piston  works,  and  parallel  to  this  at  a  small  distance  beneath, 
which  may  be  varied  by  means  of  four  screws,  is  another  brass 
plate.  In  the  upper  plate  are  two  small  holes  (called  G  and  H 
in  the  diagram,  and  here  adopted  for  the  sake  of  perspicuity) 
opening  into  the  barrel,  and  in  the  lower  plate  two  other  equal 
holes,  N  and  O,  placed  vertically  beneath  the  former.  The  plates 
are  ground  smooth,  faced  with  leather  that  is  pierced  opposite 
the  holes,  and  smeared  with  grease.  The  polished  brass  slider 
has  an  orifice  T  equal  to  each  of  the  former,  and  is  placed  be¬ 
tween  the  plates,  subject  to  a  reciprocating  motion  and  no  other. 
Into  the  hole  N  is  closely  screwed  a  duct  communicating  with 
the  receiver,  and  into  the  hole  O  another  duct  through  widely 
the  air  is  discharged.  Now'  when  the  hole  T  in  the  slider  is 
between  the  hole  N  (communicating  with  the  duct  from  the  re-  * 
Ceiver)  and  G  in  the  upper  plate,  the  piston  is  drawn  up,  and 
the  air  rushes  out  of  the  receiver  through  the  duct  and  the  thre* 
holes  N,  T,  G  (which  are  then  all  vertical),  into  the  barrel. 
The  slider  is  then  drawn  back  by  a  ring,  so  that  the  same  hole  T 
is  between  H  and  O  j  in  that  posifion  the  communication  between, 
the  receiver  and  the  barrel  is  cut  off,  and  that  between  the  barrel 
ind  external  air  is  opened  5  consequently,  by  pushing  down  the 
piston  the  air  is  expelled  from  the  barrel  through  the  discharging 
duct.  The  slider  being  again  shifted  closes  up  the  discharging 
duct  and  opens  that  from  the  receiver  j  and  thus  the  process  is 
continued,  in  the  language  of  Mr.  Sylvester,  “  until  the  receiver 

exhausted.”  A  small  ridge  of  brass  at  each  end  of  the  slider 
prevents  its  being  pushed  or  pulled  too  far  either  ’way.  A  little 
longer  slider  with  two  orifices  may  be  made  to  serve  for  two 
barrels.  And  a  reversed  series  of  motions  will  convert  the  ma¬ 
chine  into  a  condenser. 


Observations . — It  is  truly  gratifying  to  trace  the  attention  which 
lias  lately  been  paid  to  the  simplifying  the  construction  of  the  air- 
pump.  We  conjecture  that  Mr.  Sylvester  has  not  seen  the  de- 
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scription  of  Wright’s  air-pump  in  Nicholson’s  Journal,  and  oilr 
remarks  upon  it  in  No.  4.  of  the  Retrospect :  but  even  if  he  had, 
there  is  sufficient  in  the  present  construction  clearly  to  evince  his 
ingenuity.  We  think,  however,  it  might  be  improved  while  the 
principle  is  retained,  by  causing  motion  to  be  given  to  the  slider  by 
springs :  some  connexion  between  the  springs  and  the  handle 
that  works  the  piston  might  give  liberty  to  the  operation  of  one 
spring  when  the  piston  was  up,  and  to  the  other  when  the  piston 
is  down  ;  and  thus  the  motion  of  the  slider  be  regulated  by  that  of 
the  piston,  without  separate  attention  and  labour,  as  in  Mr.  Syl¬ 
vester’s  contrivance.  This  gentleman  will  excuse  our  alluding  to 
the  looseness  of  the  expression,  “until  the  receiver  is  exhausted 
he,  doubtless,  is  well  aware  that  the  receiver  cannot  be  perfectly 
exhausted  even  by  his  air-pump  ;  but  some  young  readers  may 
give  full  weight  to  the  expression,  on  which  account  alone  w^ 
have  noticed  its  incorrectness. 


1.  Observations  on  the  different  Degrees  of  Facility  with  which 
Masses  of  the  same  Materials  admit  of  Changes  in  their  Tem¬ 
perature  ;  with  Applications  of  the  Facts  to  the  Construction 

of  Pendulums.  By  J.  W.  Boswell,  Esq. - Phil .  Jour. 

No.  38. 

2.  Remarks  on  a  Paper  of  Mr.  Boswell's  on  invariable  PenduluuiSi 

&c.  By  J.  G. — Phil.  Jour.  No.  6l. 

3.  On  invariable  Pendulums.  By  Mr.  J.  W.  Boswell,* — Rep.  of 

Arts,  &c.  No.  54,  New  Series. 

I.  Although  the  first  of  these  papers  was  noticed  at  pa.  52  of 
our  first  volume,  to  which  we  beg  to  refer  our  readers  for  its 
contents,  yet  have  we  given  its  title  in  connexion  with  those  of 
the  two  that  follow  it,  since  the  whole  are  connected  in  a  contro¬ 
versial  point  of  view. 

Mr.  Boswell  had  inferred  in  his  first  paper:,  1.  That  the 
greater  the  bulk  of  any  body,  the  less  will  be  its  mutability  of 
temperature  in  proportion,  and,  of  course,  the  iess  will  it  alter  its 
degree  of  expansion.  2.  That  a  large  globe,  or  a  cylinder  whose 
height  is  equal  to  its  diameter,  or  a  large  cube,  would  have  its  di¬ 
mensions  very  little  changed  by  the  fluctuations  of  atmospherical 
temperature. 

H.  Mr.  J.  G.  gives  it  as  his  opinion,  that  these  inferences  are 
inadmissible,  on  account  of  the  possibility  of  the  partial  expan* 
sion  of  the  given  body,  that  is,  the  expansion  of  one  part  inde* 
pendently  of  the  remainder.  Thus  a  bar  of  iron  may  be  red  hot 
at  one  end,  and  cold  at  the  other,  and  would  expand  where  heated  j 
as  would  also  Mr.  Boswell’s  large  body.  This  writer  likewise 
objects  to  the  other  suggestions  of  Mr.  Boswell,  in  which  deal, 
mahogany,  or  metal,  is  recommended  :  and  he  is  incapable  of  per* 
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ieiving  the  good  effect  likely  to  arise  from  tilling  the  glass  tube 
(intended  for  a  pendulum  rod)  with  semen  lycopodii,  or  with 
saw-dust,  or  from  the  covering  it  with  oiled  silk. 

Again,  in  controverting  some  remarks  by  Mr.  Boswell  on  the 
pendulums  of  Pine  and  CrosthWaite,  this  writer  gives  his  opinion 
that  the  partial  expansion  in  timber  by  heat  of  the  air  is  so  great 
as  to  twist  screws  from  their  first  position,  so  as  to  produce  a  new 
source  of  inaccuracy  in  pendulums,  by  raising  the  cocks  which 
were  supported  by  them. 

This  gentleman  likewise  animadverts  on  Mr.  Boswell's  obser¬ 
vations  relative  to  pyrometers  j  but  his  remarks  on  this  point  do 
not  appear  sufficiently  important  to  justify  our  giving  them  in 
detail. 

II T.  Mr.  Boswell  in  reply  to  J.  G.  observes :  l.That  though  the 
possibility  of  partial  expansion  in  certain  cases  is  well  known,  yet 
its  universality  is  by  no  means  evident ;  and  that  there  is  great 
reason  to  think,  that  at  low  temperatures  (especially  when  their 
changes  are  as  gradual  as  those  of  the  atmosphere)  the  tendency  to 
partial  expansion  in  bodies  is  so  corrected  by  the  cohesion  of  their 
parts  as  not  to  occasion  any  perceptible  change.  As  to  what  takes 
place  when  the  substance  is  heated  red-hot,  that  is  completely  ir¬ 
relevant  to  the  present  question,  which  relates  merely  to  the 
effects  of  changes  of  atmospheric  temperature.  2.  That  the  use 
of  filling  the  tubes  with  substances  known  to  be  bad  conductors  of 
heat,  such  as  he  mentioned,  and  of  covering  them  with  the  same, 
of  which  J.  G.  affects  to  be  ignorant,  is  obviously  to  prevent 
change  of  temperature  at  their  external  and  internal  surfaces. 
After  Rumford  and  others  have  published  so  much  about  non¬ 
conductors  of  heat,  to  be  ignorant  of  their  use  is  not  very  credit¬ 
able  to  writers  on  those  subjects.  3.  That  if  J.  G.’s  position  re¬ 
lative  to  the  partial  expansion  of  timber  were  true  in  the  degree 
he  infers,  all  frame-work  held  by  screws  or  nails,  and  particularly 
metal-work,  must  soon  come  asunder  from  the  breaking  or  twist¬ 
ing  of  the  connecting  parts;  at  least  some  sign  would  be  exhibited 
of  this  unequal  movement  of  the  body,  as  marks  of  bending  on 
the  screws  or  nails  :  but  nothing  of  the  kind  having  ever  been 
noticed,  shews  the  opinion  to  be  fallacious.  Indeed,  had  tills  cause 
of  error  subsisted,  Mr.  Pine’s  pendulum,  the  cocks  of  which  were 
sustained  by  screws,  must  have  performed  worse  than  a  common 
one,  which  is  contrary  to  the  fact, 

—  -  i  i 

Observations . W e  have  given  above,  all  that  appears  to  us  es¬ 
sential  in  this  controversy  ;  a  controversy  in  which  Mr,  Boswell  has 
manifestly  the  better  of  the  argument,  though  he  may  perhaps  be  a 
little  too  sanguine  in  his  expectations  of  the  benefit  to  be  derived 
from  the  adoption  of  massy  pendulum  supports.  The  author  of  these 
observations  is  perfectly  ignorant  of,  and  unknown  to  either  of  these 
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controvertists  j  but  can  hardly  account  for  this  attempt  at  exposing 
what  was,  thought  faulty  in  Mr.  Boswell’s  paper,  more  than  a  year 
and  a  half  after  its  publication  5  while  there  is  not  the  remotest 
hint  at,  the  numerous  ingenious  suggestions  contained  in  that  paper* 
/relative  to  circular  and  paraboloidal  pendulums*  the  boxing  up 
the  pendulums  trom  the  effect  ot  the  air,  the  diminution  of  fric¬ 
tion  on  rail-roads,  the  adoption  ot  the  circular  pendulum  as  a  re¬ 
gulator*.  &c.  Such  conduct  as  this  is  deserving  of  censure*  be¬ 
cause  if  a  projector  of  improvements  is  to  have  his  supposed  in¬ 
accuracies  magnified*  while  his  really  useful  hints  are  not  at  all  , 
alluded  to,  a  man  of  con  mon  modesty  will  be  afraid  of  communi¬ 
cating  his  thoughts  to  the  world*  and  many  a  highly  valuable  idea 
will  be  stiffed  in  its  origin.  ' 

After  all*  Mr.  J.  G.  is  not  very  well  qualified  for  the  task  he 
has  undertaken,  since  he  does  not  appear  to  have  thoroughly  con¬ 
sidered  the  nature  and  effect  off  heat,  though  closely  connected 
with  the  present  inquiry-.  Thus  when  he  says*  “  It  is  well  known 
that  a  bar  ot  iron  may  be  heated  red-hot  at  one  extremity  without 
t •-effecting  any 'sensible  change  in  the  temperature  of  the  other  ex¬ 
tremity*  he  seems  not  to  be  aware  that  iron  is  a  conductor  of 
caloric  :  a  fact,  however,  which  he  may  easily  learn*  by  heating  a 
bar  of  a  foot- tong,  red-hot  at  one  end*  and  then  endeavouring  to 
lift  up  it  by  his  hand  applied  to  the  other  end. 

Tv  e  could  wish'  that  Mr,  Boswell  would  farther  extend  his 
experiments:  on  the  ■  expansion,  not  only  of  massy  supports*  but 
ot  ponderous  pendulums- j  -and  would  beg  to- recommend  to  his 
notice  those  in. the  form  or  equilateral  cones*  which  have  a  con¬ 
siderable  -theoretical  advantage A  comparison  of  the  times  of 
vibrations  ot  such -pendulums,  as  well ‘as  of  the  change  in  dimen¬ 
sions*  and, of  t’:ie  deviations  from  the  original  shape*  between  the 
.limits  of  temperature  indicated  by  20?  and  100°  upon  Fahrenheit’s 
thermometer*  wotiJ d  be  a  task  worthy  of  his  ingenuity*  and  Very 
likely  to  furnish- beneficial  results.  -  ■ 


Construction  of  the  Wheel  and  Pallets  for  Graham's  Dead-leaf 
Escapement.  By  Mr.  S.  Bennett. — Phil.  Jour.  No.,61. 


Draw  the  line  A  B,  on  which  describe  the  circle  B  of  the  size 

of  the  intended  swing  wheel. 

Double  the  number  of  the  teeth  which  the  pallets  are  intended 
to  escape  over  (suppose  Q),  and  add  one  to  the  sum  ;  then  find  a 
number  in  the  same  proportion  to  the  whole  that  60  bears  to  360,: 
this  fourth  term  will  shew  the  number  of  degrees  of  the  circle  B 
(or  the  swing  wheel)*  taken  up  in  space,  by  fi  t  teeth  fix  the  present 
case. 

At  each  side  of  the  upper  intersection  of  the  line  AB  with  the 
circle,  set  off  hall  of  the  number  of  degrees  so  found  on  the. circle* 
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and  from  their  termination  draw  lines  to  the  centre  of  the  circle  ; 
from  the  same  points  erect  perpendiculars  to  these  last  lines,  and 
prolong  them  till  they  intersect  the  line’ A  B.  This  intersection  is 
the  centre  of  motion  for  the  pallets.  , 

From  this  centre,  draw  the  arch  C  C  through  the  extremities  of 
the  radii  before  drawn.  This  arch  shews  the  receiving  and  leav¬ 
ing  pads  of  the  pallets. 

From  the  points  where  the  arch  C  C  intersects  the  circle,  draw 
half  a  circle  D  of  any  size  ;  then  to  find  the  inclination  of  the  re¬ 
ceiving  pallet  E,  set  off  from  the  point  f  an  arch,  of  (30  degrees  to 
g,  and  draw  aline  from  g  to  the  intersection  of  C  C  with  the 
circle  B.  And  for  the  inclination  of  the  leaving  pallet  G.  make  a 
similar  half  circle,  and  from  the  point  h  set  off  60  degrees  to  nr, 
and  from  m  draw  a  line  to  the  other  intersection  of  C  C  with  B. 

The  figure  is  drawn  for  an  escapement  where  the  pallets  escape 
over  g  teeth,  which,  according  to  the  rule  before  given,  will  oc-, 
cupy  114  degrees  of  the  swing-wheel  circle,  or  5/  at  each  side  of 
the  perpendicular  A  B. 


Olservations. — We  were  glad  to  meet  with  these  practical  direc¬ 
tions  for  the  construction  of  a  scapement,  so  much  and  so  de¬ 
servedly  approved,  as  Graham’s  dead-beat.  Mr.  Bennett’s  mode  of 
construction  will,  we  doubt  not,  be  adopted  by  all  who  can  com¬ 
prehend  it ;  but  it  were  to  be  wished  that  it  had  been  a  little  moy© 
perspicuous,  or  rather  that  the  author  had  entered  a  little  more  into 
detail.  Conciseness  is  always  advisable,  except  when  it  is  attained 
by  the  sacrifice  of  perspicuity.  It  would  be  very  beneficial  to 
our  artists,  if  some  one  of  established  judgment  and  considerable 
practice  would  in  like  manner  lay  down  rules  for  the  construction 
of  the  teeth  and  pallets  of  ocher  most  approved  scapements  5  and, 
from  the  specimen  before  us,  we  wish  Mr.  B.  would  under¬ 
take  it. 


3  I  2 
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Experiments  and  Observations  on  the  Adhesion  of  the  Particles  of 

Heater  to  each  other.  By  Count  Rumford;  communicated  to  the 

French  Institute  Nationale.—Phil.  Jour.  No.  GO  andG’l. 

The  cause  usually  attributed  for  the  flotation  of  small  bodies  of* 
greater  specific  gravity  than  water  on  the  surface  ol  this  fluid,  is 
the  adherence  of  a  sufficient  portion  of  air  to  them  to  give  them 
buoyancy.  This  opinion  Count  Rumford  shews  to  be  fallacious 
by  exhibiting  the  same  flotation  with  small  needles,  minute  tin 
globules  (forrhed  by  shaking  melted  tin  in  a  globular  box),  and 
little  spherules  of  mercury  in  water  covered  with  sulphuric  ether, 
or  with  oil.  In  this  last  experiment  the  floating  mercury  formed  a 
depression  at  the  surface  of  the  water  like  a  small  bag  descending 
a  little  below  its  level.  The  small  bodies  did  not  float  when  al¬ 
cohol  was  used  instead  of  ether  or  oil,  which  the  Count  attributed 
to  a  union  actually  taking  place  between  the  alcohol  and  water, 
'though  apparently  existing  i'n  distinct  strata. 

Count  Rumford  supposes  that  this  flotation  is  caused  by  a  thin 
pellicle  that  forms  at  the  surface  of  the  water',  which  will  not  per¬ 
mit  the  small  bodies  to  pass,  and  that  the  existence  of  this  pellicl® 
is  proved  by  the  small  floating  bodies  not  partaking  of  a  gyratory 
motion  given  the  water  in  a  long  narrow  glass  vessel,  and  by  their 
all  vibrating  when  any  partfof  the  surface  of  the  water  was  touched 
by  the  point  of  a  needle. 

He  also  supposes  that  a  pellicle  is  formed  at  the  lower  surface 
of  water  as  well  as  at  the  upper,  because  globules  of  mercury, 
passing  through  water  resting  on  mercury,  still  preserved  their 
figure,  though  compressed  by  the  extremity  of  a  feather,  and  did 
not  mix  with  the  lower  mercury. 

The  viscosity  of  water  the  Count  supposes  is  proved  by  globules 
of  mercury  of  a  much  larger  size  retaining  their  figure,  in  a  solution 
of  gum-arabic  in  water,  situated  as  before,  than  in  pure  water  5  and 
because  ether  or  alcohol  placed  over  the  mercury  gave  no  obstruc¬ 
tion  to  small  globules  let  fall  through  them,  which  instantly  united 
with  the  lower  mercury,  he  thinks  those  fluids  have  much  less 
viscosity  than  water.  This  he  also  supposes  is  proved  by  the 
much  greater  quickness  with  which  these  fluids  evaporate  than 
Water. 

Substances  whose  particles  have  no  adherence,  though  each  of 
greater  specific  gravity  than  water,  are  suspended  and  driven  about- 
by  the  wind;  as  for  example,  fine  sand  or  dust,  each  of  whose  par¬ 
ticles,  examined  by  the  microscope,  appears  to  be  real  stone  :  but 
water,  from  the  greater  adherence  of  its  parts,  is  not  carried  off  by 
the  wind  in  the  same  manner  :  if  it  were  not  for  this,  and  the  pel¬ 
licles  formed  by  it  at  the  surface,  every  strong  wind  from  the  sea 
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#£ftild  cause  an  inundation,  and  the  banks  of  lakes,  seas,  and  largd 
rivers,  would  be  uninhabitable  3  and  it  is  this  adhesion  of  the  parts 
ot  water  which  prevents  its  being  as  volatile  as  ether,  or  as  fugi- 
tives  as  dust. 

The  viscosity  resulting  from  this  adhesion  also  enables  water  to 
hold  all  kinds  of  bodies,  both  heavy  and  light,  in  solution,  and 
thereby  renders  it  the  grand  vehicle  of  nourishment  to  plants  and 
gnimals. 

The  Count  calculates  that  spherules  of  gold  of  the  300,000th  of 
an  inch  in  diameter  will  remain  suspended  in  water  by  its  vis¬ 
cosity. 

Observations. — Count  Rumford  has  not  proved  that  viscosity 
and  adherence  ot  the  particles  of  a  fluid  are  the  same  thing,  though 
he  argues  as  if  he  had  done  so.  The  strong  attraction  of  the  par¬ 
ticles  ot  water  tor  each  other  accounts  sufficiently  for  the  phe¬ 
nomena,  so  ingeniously  noticed,  without  any  viscosity  being  in 
the  fluid,  to  which  term  we  therefore  object.  Water  does  not 
indeed  rise  into  the  air,  or  part  from  it  in  the  same  manner  as 
dust,  but  is  however  diffused  through  it  in  much  greater  quanti¬ 
ties  than  dust  ever  is  3  it  is  because  in  this  state  it  is  not  injurious 
to  our  sight  or  breathing  that  it  is  not  noticed  as  dust  is,  but  we 
will  venture  to  assert,  that  if  as  much  dust  were  carried  about  in  the 
air  as  there  is  of  water  in  a  damp  season,  to  say  nothing  of  fogs  or 
rain,  whole  cities  would  be  buried  under  it,  as  Herculaneum  was 
by  a  very  similar  circumstance, — a  shower  of  ashes  from. a 
volcano.  ; 

If  we  could  see  the  water  contained  in  a  strong  wind  from  the 
sea,  we  should  perceive  that  in  fact  it  was  sufficient  to  cause 
inundations,  and  that  it  is  only  prevented  from  doing  so  by  its  at¬ 
traction  to  air,  which  causes  that  general  diffusion  of  it  in  this 
vehicle,  that  prevents  its  sudden  separation  3  which  however,  in 
some  cases,  takes  place  with  a  rapidity  sufficient  to  cause  very  de¬ 
structive  inundations,  as  in  the  phenomena  of  water-spouts,  par¬ 
ticularly  when  they  discharge  themselves  on  land. 

These  observations  will  shew  that  much  may  be  said  on  both 
sides  of  the  question,  and  that  the  existence  of  those  new  agents 
of  Nature,  the  viscosity  of  water  and  its  pellicle,  may  yet  be  very 
fairly  doubted :  but  on  this  subject  our  limits  will  not  permit  us  to 
enlarge  farther. 


Observations  on  Mr.  Reid' s  Paper  on  Time-pieces  hi  the  Philosophical 
Journal ,  No.  5Q.  Anonymous. — Phil.  Jour.  No.  6l, 


The  object  of  this  paper  is  to  controvert  what  has  been  ad¬ 
vanced  by  Mr.  B.eid  relative  to  an  escapement  constructed  by 
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Ihiout  in  1/41,  ana  tlie  thermometrical  compensation  for  balances 
by  Harrison. 

Ihe.authoi  accuses  JM r .  Reid  of  asserting,  that  Thiout’s  inven¬ 
tion  was  the  first  detached  escapement  made,  and  seven  years  prior 
to  tiiat  conti  ived  by  Re  Roy  j  and  ol  wilfully  altering  the  figure 
given  with  his  papei  from  that  published  by  Thioul  (by  adding  a 
fork  to  the  detent  and  making  the  pallet  curved,  which  in  Thiout’s 
figuie  was  straight),  through  an  unjust  partiality  to. his  own  state¬ 
ment,  which  the  author  compares  to  that  of  “  a  lover  for  his 
mistress,  who  in  forming  her  picture  cannot  draw  a  feature  with¬ 
out  embellishing  it,  and  after  all  produces  a  figure,  from  which 
no  one  can  ha\e  any  idea  of  the  original.’’  4 he  author  gives 
many  strong  arguments  for  the  priority  of  this  invention  being  At¬ 
tributed  to  M.  Le  xtoy  j  which  are  nearly  the  same  as  those  slated 
in  the  paper  on  the  progressive  improvement  of  time-keepers 
gi\enjn  our  last  number,  p.  301  ;  and  asserts,  that  the  Academy 
of  Sciences  must  have  been  “  miserably  blind”  in  deciding  this 
point  in  Le  Roy’s  favour,  if  the  contrary  was  the  fact ;  and  "men¬ 
tions,  that  IVL  Camus  was  one  of  the  committee  who  examined  Le 
Rc>y  s  watch  in  174S,  who  was  esteemed  a  good  judge  of  such 
rnatteis  )  as  a  proof  of  which,  he  was  employed  by  the  French  go¬ 
vernment  afterwards,  with  Berthoud,  to  examine  Harrison’s 
time-keeper. 

In  short,  he  nas  very  well  established  the  priority  of  Le  Roy’s 
in\  crmon,  and  ail  that  is  wanted  tor  a  complete  victory  is  an  anta¬ 
gonist^  for  on  minute  examination  it  will  be  found,  that  Mr. 
Reid,  instead  of  violently  and  partially  asserting  the  priority  of 
Ihiout  s  invention,  as  one  would  be  led  to  suppose  from  the 'ob¬ 
servations  of  the  author,  has  merely  given  a  very  humble  surmise 
on  the  point,  expressed  with  great  doubt,  stating,  that  Thiout’s 
esoapement,  published  in  1/4-1,  seems  a  sort  of  detached  or  free 
one.  The  author  gives  a  figure  of  Thiout’s  escapement,  which 
he  states  to  be  a  correct  copy,  which  differs  from  that  described  in 
our  account  of  Mr.  Reid’s  paper,  in  our  last  number,  p.  317,  in 
having  the  pallet  straight,  and  the  tad  of  the  pallet-piece  appa¬ 
rently  mnning  into  a  groove  in  the  arm  of  the  detent  instead  of 

into  a  fork  as  in  Mr.  Reid’s  figure  :  in  other  respects  they  are 
similar. 

0n  the  subject  of  the  priority  of  invention  of  compensation 
balances,  the  author  states  Mr.  Reid  “  to  be  animated  with  a  vio¬ 
lent  desire  of  drawing  extraordinary  conclusions  from  publications 
generally  known,”  in  being  inclined  to  attribute  it  to  Mr.  Harri¬ 
son  instead  of  Le  Roy j  but  when  the  fact  is  considered,  that  is 
stated  in  our  last  number,  p.  313,  that  the  writer  of  the  remarks 
in  that  page,  has  repeatedly  seen  in  the-  Observatory  at  Greenwich 
the  first  time-pieces  of  Harrison,  constructed  with  compensation 
bars  terminated  by  balls,  perhaps  the  decision  of  this  point  in  favour 
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of  Le  Hoy  will  be  found  not  to  admit  of  that  positive  and  indu¬ 
bitable  accuracy  which  the  author  is  inclined  toVive  it. 

Observations.  We  can  see  no  reason  for  the  acrimony,  with 
which  the  author  treats  Mr.  Reid  :  if  he  were  mistaken,  his  error 
might  be  pointed  oul  as  clearly  without  any  indulgence  of  spleen, 
which  on  such  subjects  is  evidently  altogether  unjustifiable,  and 
particularly  ungenerous  in  a  concealed  observer.  The  triumph  of 
the  author  in  the  accuracy  of  his  figure  of  Thiout’s  escapement, 
reminds  us  of  the  Interpreter  in  one  of  Foote’s  plays,  who  is  still 
more  unintelligible  than  the  first  speaker.  We  have  already  ob¬ 
served,  that  an  escapement  formed  like  Mr.  Reid’s  figure  would 
shortly  stop  3  but  one  according  to  the  author’s  figure  would  be 
incapable  of  any  motion  whatever,  as  the  tail  of  the  pallet-piece  is 
represented  so  completely  embedded  in  the  arm  of  the  detent  as  to 
be  quite  immoveable.  On  the  question  of  the  priority  of  Har¬ 
rison’s,  compensation,  we  shall  observe,  that  it  seems  to  us  that  a 
metallic  compensation  in  the  balance  was  first  thought  of  and  tried 
by  him  unsuccessfully,  but  was  first  executed  successfully  by 
Le  Roy.  .  7 
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Description  of  Mr.  Priors  Alarum,  applicable  to  Watches  — 

Trans.  Soc.  Arts,  vol.  xxiii. 

The  striking  part  of  Mr.  Prior’s  alarum  is  formed  in  the  com¬ 
mon  manner  by  a  faced  wheel  with  serrated  teeth,  which  gives 
motion  to  pallets  placed  over  its  opposite  sides,  and  attached  to  the 
arbor  that  carries  the-  hammer 3  the  bell  is  also  in  the  common 
form  and  position.  It  is  in  the  discharging  and  regulating  parts 
that  the  novelty  of  this  little  engine  principally  consists,  and  these 
are  uncommonly  simple  and  ingenious.  The  serrated  wheel  is 
moved  by  a  spiral  spring,  which  is  wound  up  by  moving  round  its 
box  by  a  button  attached  to  its  arbor  3  the  axis  of  the  serrated 
wheel  comes  within  the  spring  box,  and  the  spring  is  coiled  round 
its  lower  extremity,  and  consequently  tends  to  impel  it  round 
when  wound  up  ;  but  to  prevent  this  motion  till  the  desired  mo¬ 
ment,  a  pin  projects  from  the  edge  of  the  serrated  wheel,  which  is 
stopped  by  a  projection  in  the  axis  that  sustains  the  arm  of  the  re¬ 
gulating  part,  as  long  as  this  arm  is  supported  in  an  horizontal 
position  3  but  as  soon  as  this  arm  drops,  the  pin  is  disengaged  from 
the  projection  of  the  axis,  and  the  wheel  instantly  turns  round  and 
sounds  the  alarm.  The  regulating  arm  is  sustained  till  the  re¬ 
quired  time,  by  having  its  extremity  placed  between  the  spirals  of 
a  deep  screw  cut  on  a  cylinder,  lying  in  .the  same  plane  as  its  axis 
last  mentioned,  and  parallel  to  it  :  on  turning  round  th  is  screw'  the 
arm  is  gradually  pressed  to  one  side  by  the.reyolving  spirals,  till  at 
last  it  is  forced  entirely  off  the  screw,  and  then  falling  down  lets 
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off  the  alarum.  A  portion  of  the  axis  of  the  screw  cylinder  passes 
through  the  plate  of  the  frame,  and  is  formed  into  a  fork  (of  some 
form  of  equal  operation  not  described)  into  which  the  upper  part 
of  the  key  of  a  watch  being  placed,  while  its  socket  is  fixed  on  the 
square  part  of  the  fusee  arbor  of  the  watch,  the  motion  of  the  fusee 
is  thereby  communicated  to  the  screw  cylinder,  and  turning  it 
round  along  with  it  disengages  the  regulating  arm  after  a  certain 
number  of  turns  ;  tbe  opposite  end  of  the  axis  of  the  screw  comes 
through  a  plate  at  the  other  side,  and  sustains  an  index  that  points 
on  a  divided  dial,  by  the  position  of  which  the  moment  when  the 
alarum  is  to  be  let  off  is  determined.  Three  sliding  pieces  are  sus¬ 
tained  by  screws  to  the  plate  first  mentioned,  by  which  the  watch 
is  firmly  attached  to  the  alarum  in  the  required  position. 

It  is  evident  that  the  nearer  the  end  of  the  regulating  arm.  is 
placed  to  the  extremity  of  the  screw  cylinder,  the  sooner  it  will 
drop  off;  and  therefore  the  time  of  its  falling  is  determined  by 
turning  round  the  screw  by  its  hand  till  the  regulating  arm  comes 
to  that  part  of  the  screw,  whence  a  number  of  revolutions  of  the 
screw  will  be  required  to  move  it  to  its  end  proportionate  to 
the  time  required  to  its  fall,  and  the  rate  at  which  the  fusee  of  the 
watch  turns  round. 

A  ratchet  wheel  and  catch  are  attached  to  the  spring  box  to  hold 
it  when  winding  up.  There  is  also  a  catch  contrived  which  locks 
on  the  spring  box  (when  the  spring  is  wound  up)  by  a  pin  that 
falls  into  a  hole  in  the  box,  but  which  appears  to  be  superfluous 
when  a  ratchet  wheel  and  catch  are  used. 

There  is  no  danger  that  the  force  required  for  turning  the  screw 
cylinder  should  at  all  injure  the  going  of  the  watch  ;  for  this  force 
Mr.  Prior  proved  by  experiment  to  fie  so  very  small  as  not  to  ex¬ 
ceed  a  weight  of  ten  grains  troy. 

The  machinery  described  is  sustained  between  two  plates,  kept 
asunder  by  small  pillars,  in  the  same  manner  in  which  clock-work 
is  usually  supported. 

By  taking  notice  of  the  hour  at  which  you  wind  up  your  watch  f 
and  winding  again  in  twenty-four  hours,  the  time  required  for 
each  turn  of  the  fusee  may  be  ascertained  :  in  different  watches 
this  is  equivalent  to  four,  five,  and  six  hours.  The  dial  of  the 
alarum  is  divided  into  120  parts,  each  of  which  for  the  six-hour 
watch  is  equal  to  three  minutes  ;  for  that  whose  fusee  requires 
five  hours  to  a  turn,  each  division  is  equal  to  two  minutes  and  a 
half  ;  and  for  that  of  four  hours,  to  two  minutes. 

The  Society  of  Arts  voted  the  silver  medal  and  twenty  guineas 
to  Mr.  Prior  for  this  invention. 

Observation s. — Machines  for  the  above  purpose  were  manufaCN 
tnred  and  sold  more  than  ten  years  since,  and  the  inventor  had  a 
high  opinion  of  their  utility  ;  but  the  public  thought  differently  ; 
for  although  a  number  were  made  and  offered  for  sale,  very  few 
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were  purchased.  In  simplicity  they  were  superior  to  Mr.  Prior’s, 
though  tire  part  for  discharging  the  alarum  was  carried  round  by 
the  fusee,  not  exactly  indeed  in  the  same  way,  but  in  a  way  equally 
safe  and  simple.  If  the  genera]  use  of  an  alarum  required  it  to 
be  set  more  than  twelve  hours  beforehand,  Mr.  Prior’s  method 
of  discharging  it  at  the  proper  time  is  a  neat  one,  and  we  give 
him  credit  for  it  5  but  we  cannot  help  smiling  when  we  read, 
“  The  discovery  of  stopping  the  main  spring,  when  wound  up 
without  a  fusee,  I  must  beg  leave  to  say,  gives  me  a  great  deal  of 
satisfaction,  and  will,  I  hope,  be  useful  to  my  brother  workmen.” 
His  brother  workmen  are  certainly  obliged  to  him  for  his  good 
intentions,  but  will  scarcely  be  induced  to  abandon  the  less  trou¬ 
blesome  and  more  certain  method  of  ((  stopping  the  main  spring 
when  wound  up  without  a  fusee"  by  means  of  the  blind  wheel  and 
tooth,  “  a  discovery"  made  long  before  Mr.  Prior  was  born.*— 
That  inventive  men  should  overvalue  trivial  inventions,  being  off¬ 
springs  of  their  own,  is  a  circumstance  with  which  we  so  often 
meet,  that  we  cease  to  wonder  at  it  3  but  that  a  society,  whose 
object  it  is  to  encourage  and  distinguish  real  merit,  should  give  a 
premium  and  an  honorary  medal,  and  bestow  no  less  than  five  en¬ 
gravings,  as  in  the  present  case,  upon  a  mere  trifle,  would  have 
astonished  us  very  much  if  we  had  Hot  frequently  observed  the 
same  disproportion  of  their  rewards  on  former  occasions. 

Surely  their  recompenses  should  be  confined  to  inventions  pos¬ 
sessing  originality  and  utility ;  yet  we  could  point  out  a  number 
of  models  in  their  repository  which  never  were  of  any  other  use 
than  to  fill  up  a  place  therein,  and  a  variety  of  inventions 
described  in  their  volume,  which  would  fall  under  a  similar 
cepsurq,  .  . 


Mr.  Antis’  detached  Escapement  of  a  Pendulum  Clock. 

Trans.  Soc.  Arts,  vol.  xxiii.  ' 


In  the  preceding  article  we  noticed,  that  the  Society  of  Arts, 
&c.  had  bestowed  live  engravings,  with  a  long  list  of  references, 
upon  an  invention  which  we  termed  trivial.  In  this  case  they 
have  neither  given  engravings  nor  description,  although  they  have 
thought  the  thing  worthy  of  a  reward  of  twenty  guineas  5  conse¬ 
quently  we  must  refer  such  of  our  l  eaders  as  may  be  desirous  to 
know  the  merits  of  the  invention  to  the  model  said  to  be  deposit^ 
in  the  Society’s  roqtns, 
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Description  of  the  Method  for  clearing  Feathers  from  their  animal 

Oil.  By  Mrs.  Jane  Richardson. - — Trans .  Soc.  Arts , 

vol.  xxiii* * 

Mrs.  Richardson  clears  feathers  from  their  oil  by  lime-water, 
made  by  infusing  a  pound  of  quick-lime  in  every  gallon  of  water 
wanted.  The  feathers  are  put  into  a  tub,  and  the  clear  lime- 
water  poured  over  them  so  as  to  cover  them  three  inches  they 
are  then  well  ^stirred  about  and  left  immersed  in  the  lime-water 
three  or  four  days  ;  they  are  then  placed  on  sieves  till  all  the  foul 
liquor  drains  from  them  ;  after  this  they  are  well  washed  in  clean 
water,  and  dried  on  nets.  - 

The  feathers  must  from  time  to  time  be  shaken  on  the  nets, 
and  as  they  dry  will  fall  through  the  meshes. 

The  admission  of  air  is  recommended  in  the  drying  ;  from 
whence  we  conclude  they  are  to  be  dried  in  the  house.  Nothing 
is  mentioned  either  of  the  place  or  degree  of  heat  in  which  they 
are  to  be  dried. 

The  drying  will  be  completed  in  about  three  weeks,  after  which 
they  will  only  require  beating  for  use. 

Mr.  Grant,  a  considerable  dealer  in  feathers,  was  requested  by 
the  Society  of  Arts,  See.  to  examine  samples  of  various  kinds  of 
feathers  cleaned  by  Mrs.  Richardson,  and  declared  them  perfectly 
well  cleaned. 

Mrs.  Richardson  obtained  twenty  guineas  premium  for  commu¬ 
nicating  this  method  of  cleaning  feathers. 

Observation. — We  imagine  the  use  of  a  stove,  similar  to  that 
used  for  drying  cotton,  would  be  found  very  serviceable  in  pre¬ 
paring  feathers  in  any  large  quantities  in  tins  way. 

They  might  probably  be  as  well  dried  in  three  days  in  such  a 
stove  as  they  could  be  in  the  three  weeks  above-mentioned  with¬ 
out  it. 

.  •  ;  •;  v. 

■  ' 

Culture  of  Hemp  in  Upper  Canada.  By  Mr.  W.  Hughes. — - 

Trans.  Soc.  Arts,  vol.  xxiii. 

*  ■  i 

Ms.  Hughes  sowed  two  and  a  half  acres  with  hemp-seed 
broad  c§st,  after  plowing  the  land,  first  in  April,  and  again  on  the 
13th  of  May,  immediately  before  sowing.  The  hemp  was  plucked 
on  the  lyth  of  August,  and  produced  1843  pounds  avoirdupois 
weight :  the  soil  was  a  black  loamy  clay,  and  no  dung  was  used. 
The  expenses  amounted  to  4 1.  1  $s.  0 id.  Halifax  currency,  at  18s. 
to  the  pound  sterling. 

The  sum  pf  thirty-five  dollars  was  voted  {9  Mr.  Hughes  for 
.cultivating  hemp  by  the  Society  of  Arts,  See. 
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Of  the  Down  and  Sugar  produced  by  the  Cotonnicr,  or  Cotton  Plant 
of  Canada.  By  Mr.  W.  Vondenvelden. — Trans.  Soc.  Arts , 
vol.  xxiii. 

Mr.  Vondenvelden  has  sent  to  the  Society  of  Arts,  &c.  an  ac¬ 
count  of  a  plant  that  promises  to  be  very  useful. 

It  appears  first  in  May  much  like  asparagus,  and  is  then  eaten 
in  the  same  manner.  If  left  to  grow,  it  rises  to  the  length  of  IS 
inches,  and  bears  a  flower  resembling  lilac  in  the  beginning  of 
August,  when  an  abundant  dew  is  found  every  morning,  for  about 
a  fortnight,  on  its  leaves  and  flowers,  which,  being  shaken  oft* 
about  sun-rise  into  basins,  and  inspissated  by  boiling,  yields  sugar. 

It  afterwards  produces  a  silky  down,  which  the  farmers  there 
use  for  bedding  instead  of  feathers. 

Mr.  Vondenvelden  thinks  the  down  might  be  also  used  in  the 
manufacture  of  paper,  if  not  by  itself,  at  least  by  mixing  it  in  due 
proportion  with  rags. 

Mr.  Vondenvelden  received  the  thanks  of  the  Society  of  Arts, 
&c.  for  this  communication. 


Mr.  Thomas  Van  Herman's  Process  for  making  cheap  and 
durable  Paint  with  Fish  Oil. —Trans.  Soc.  Arts ,  vol.  xxiii. 

Mr.  Vanherman  first  details  the  substances  used  in  preparing 
the  oil  for  painting,  and  at  the  same  time  gives  an  estimate  of  the 
expense  of  each  ingredient  in  the  following  statement  of  2Q8  gal-* 
Ions  so  prepared : 

sC.  s.  d. 

One  ton  of  fish  oil,  or  252  gallons  -  -  -  36  0  O 

32  gallons  of  vinegar,  at  2s.  per  gallon  -  -  3  4  0 

12  lb.  litharge,  at  5d.  per  lb.  -  -  -  --  05  0 

12  lb.  white  copperas,  at  6d.  per  lb.  -  -  -  0  6  O 

12  gallons  of  linseed  oil,  at  4s.  6d.  per  gallon  2  14  O 
2  gallons  of  spirit  of  turpentine,  at  8^.  per  gall.  0  16  O 
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The  vinegar  is  prepared  for  the  oil  by  putting  the  32  gallons  of  it 
into  a  cask  containing  40  gallons,  with  the  12  lb.  of  litharge,  and. 
the  12  lb.  of  copperas  in  powder,  and  shaking  all  well  together 
twice  each  day  for  a  week,  after  bunging  up  the  cask. 

It  is  then  to  be  added  to  a  ton  of  whale,  cod,  or  seal  oil,  to  be 
well  mixed  with  it,  and  left  to  settle  till  next  day  ;  the  clear  part, 
which  will  be  about  seven  eighths  of  the  whole,  is  then  to  be 

3  k  2 


436  Process  for  \ making  cheap  Paint  with  Fish  Oil 

poured  oft,  and  to  it  is  to  be  put  12  gallons  of  linseed  oil  and 
2  gallons  of  spirits  of  turpentine  :  the  whole  is  to  be  well  shaken 
together  j  and  after  it  has  settled  two  or  three  days,  will  be  fit  to 
grind  white  lead,  and  all  fine  colours  in,  which  can  then  only  be 
distinguished  from  those  ground  in  linseed  oil  by  the  superiority  of 
their  colour. 

If  the  oil  is  only  wanted  for  coarse  purposes,  the  linseed  oil 
and  spirits  of  turpentine  may  be  added  when  the  vinegar  is  put  in, 
and  after  being  well  stirred  is  at  once  fit  for  use. 

The  vinegar  is  to  dissolve  the  litharge,  and  the  copperas 
strengthens  the  drying  quality. 

The  residue,  or  what  subsides  when  the  oil  is  left  to  settle,  bf 
the  addition  of  half  its  quantity  of  fresh  lime-water,  forms  an  ex-*- 
cellent  oil  for  mixing  with  all  coarse  paint  for  preserving  out** 
side  work. 

The  southern  whale  oil  is  preferred  for  use,  on  account  of  it§ 
superior  colour  and  better  odour. 

Mr.  Vanherman  has  given  receipts  for  preparing  a  bright  greeny 
another  shade  of  green,  which  he  calls  a  subdued  green,  a  lead 
colour,  a  stone  colour,  and  a  brown  red,  with  the  oil  described, 

The  process  for  the  subdued  green  is  as  follows  : 

(f  Pour  six  gallons  of  lime-water  into  a  large  tub,  add  to  this 
112  lb.  of  whiting,  stir  it  well,  let  it  settle  an  hour,  and  stir  it 
again  3  then  putin  112  lb.  of  road-dust,  and  mix  it  well 3  add 
30  lb.  of  blue  black,  and  then  241b.  of  yellow'  ochre  3  when  all  is 
tolerably  blended,  fake  it  out  of  the  tub  and  mix  it  well  together 
with  a  labourer’s  shovel  3  then  add  20  lb.  of  wet  blue  previously 
ground  in  the  residue  oil  prepared  wdth  lime-w'ater  as  described  j 
the  mass  may  after  this  be  thinned  with  the  prepared  residue  oil  in 
the  proportion  of  one  quart  to  every  eight  pounds,  and  writh  the 
same  quantity  of  linseed  oil  3  it  will  then  be  ready  to  put  into 
Casks  for  use  3  and  will  not  cost  more  than  'two-pence  halfpenny 
per  pound.” 

The  bright  green  is  formed  with  M2  lb.  yellow  ochre,  16s 
toad-dust,  112  wet  blue,  10  blue  black,  6  gallons  of  lime-water; . 
4  gallons  prepared  fish  oil,  gallons  prepared  residue  oil,  72  ditto 
linseed  oil. 

The  lead  colour  is  prepared  from  112  lb.  waiting,  5  bltie  black, 
28  white  lead  ground  in  oil,  56road-dust,  5  gallons  lime-water,. 
2*5  ditto  residue  oil. 

And  the  brown  red  is  made  by  incorporating  together,  8  gal¬ 
lons  lime-water,  112  lb.  powdered  Spanish  brown,  22flb* 
*oad-dust,  4  gallons  fish  oil,  4  ditto  prepared  residue  oil,  4  ditto 
linseed  oil :  tins  paint  will  cost  scarcely  Id.  per  lb. 

Yellow  is  prepared  from  yellow  ochre  in  the  same  proportion 
as  the  Spanish  brown. 

Black  is  prepared  by  using  a  similar  quantity  of  lamp  black  or 
blue  black. 
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6tone  colour  is  produced  by  mixing  4  gallons  lime-water, 
il2lb.  whiting,  28  lb.  ground  white  lead,  561b.  road-dust , 
<2  gallons  prepared  lish  oil,  3i  ditto  prepared  residue  oil,  3|  ditto 
linseed  oil :  this  colour  will  not  cost  2d.  per  lb. 

To  these  receipts  Mr.  Vanherman  adds  the  following  for 
phitening  linseed  oil,  or  making  it  clear  and  drying  : 

To  every  gallon  add  two  ounces  of  litharge,  shake  it  well  every 
day  lor  fourteen  days  j  let  it  settle  two  days,  then  pour  off  the  clear 
part  into  shallow  pans,  adding  half  a  pint  of  spirits  of  turpentine 
to  each  gallon  ;  place  it  in  the  sun,  and  in  three  days  it  will  bs 
®qual  to  nut  oil.  This  oil,  without  the  turpentine,  and  before  it 
is  bleached,  is  superior  to  the  best  boiled  oil. 

An  attestation  of  the  very  durable  and  beneficial  nature  of  the 
'fish  oil  paint  is  added,  from  Mr.  Hill,  surveyor  to  the  Duke  of 
Richmond  j  it  was  extensively  used  on  the  premises  of  his  Grace, 
and  proved  equal,  if  not  superior,  to  the  best  white  lead  prepared 
with  linseed  oil.  Mr.  Hill  recommends  it  much  for  out-buildings, 
fences,  and  for  plaster,  stucco,  and  external  walls. 

Mr.  Vanherman  received  the  silver  medal  and  twenty  guineas 
for  this  communication  from  the  Society  for  Encouragement  of 
Arts,  &:c.  See. 


Observations. — We  are  inclined  to  approve  of  all  compositions 
which  preserve  wood  exposed  to  the  weather  more  cheaply  than, 
usual,  as  being  extremely  serviceable  in  our  variable  climate,  and 
for  this  reason  think  favourably  of  Mr.  Vanherman’ s  compo* 
sitions.  We  must,  however,  object  to  his  insertion  of  an  inure*, 
dient  so  indefinite  *s  read-dust  among  his  colouring  materials  $ 
nothing  is  more  various  in  colour  and  composition  than  the  dust 
of  different  roads ;  so  much  so,  that  in  some  places  his  receipS 
for  a  gray  stone  colour  would  produce  a  dark  brown  ;  and  indeed 
the  very  name  of  such  a  substance  is  sufficient  to  throw  an  air  of 
ridicule  over  a  composition  that  doubtlessly  in  other  respects  has 
considerable  merit.  We  imagine  that  a  certain  proportion  of 
pipe  clay,  fine  silicious  sand,  and  a  little  charcoal  dust,  or  soot, 
would  do  as  well  as  the  road-dust,  and  produce  a  more  invariable 
effect;  for  even  the  road-dust  near  Mr.  Vanherman  will  vary 
much  at  different  times,  as  it  contains  more  or  less  clay,  soot, 
horse-dung,  sand,  and  other  numerous  materials  of  which  this 
matter  consists,  and  consequently  produce  various  shades  of 
colour. 


Of  a  Check  for  Carnage  JVheels  on  Rail  Reads,  contrived  ly  Mr. 
Charles  Le  Caan. — Trans.  Soc .  Arts ,  vol.  xxiii. 

Mr.  Le  Caan  observes,  that  the  horse  drawing  on  a  rail  road 
lias  frequently  occasion  to  check  the  velocity  of  the  carriage  whew 
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the  road  is  at  all  on  a  declivity,  that  when  he  finds  himself  pressed 
too  much  he  quickens  his  pace,  which  'adds  to  the  evil,  and  that 
in  those  case's  he  is  very  liable  to  fall  and  receive  much  injury 
from  the  loaded  carriage.  To  obviate  this  inconvenience,  Mr.  Le 
Caan  has  contrived  checks  for  such  carriages,  which  instantly 
stop  them  when  the  above  accident  happens. 

The  check  consists  of  a  piece  of  wood  about  the  height  of  the 
wheel,  which  hangs  before  it  from  a  bolt  or  pin  in  the  carriage, 
and  is  shaped  so  as  to  terminate  in  an  horizontal  wedge,  that  by 
the  weight  of  the  whole  piece  is  made  to  fall  under  the  wheel,  and 
stop  its  motion  when  not  prevented  by  being  raised  out  of  the 
way.  The  shafts  by  which  the  horse  draws  are  moveable  up  and 
down  like  those  of  a  common  waggon  5  from  these,  about  18 
inches  from  the  joint,  a  chain  passes  to  the  check,  which  sus¬ 
tains  it  some  inches  from  the  wheel,  when  the  horse  stands  up¬ 
right  in  the  shafts  j  but  if  he  should  fall  and  thereby  depress  the 
shafts,  this  chain  gives  way  sufficiently  to  permit  the  check  to  fall 
beneath  the  w  heel. 

One  of  these  checks  is  placed  before  each  of  the  front  wheels  of 
the  waggon  ;  its  lower  extremity  is  shod  with  iron  where  it  comes 
in  contact  with  the  road. 

Mr.  Le  Caan  received  a  premium  of  ten  guineas  from  the  So¬ 
ciety  of  Arts,  &c.  for  this  invention. 


Of  a  moveable  Press  for  Bookbinders  to  expedite  cutting  the  Edges 
of  Books  and  Paper  ;  invented  by  Mr.  John  Isaac  Hawkins. 
— Tra.  s.  Soc.  Arts ,  vol.  xxiii. 

The  press  contrived  by  Mr.  Hawkins  for  the  use  of  book¬ 
binders  consists  of  two  flat  oblong  pieces  of  wood  (something  less 
in  breadth  than  the  length  of  the  book  whose  edges  are  to  be  cut), 
connected  together  by  two  screws,  one  in  the  middle,  and  the 
other  at  the  farther  extremity  :  the  first  of  these  forces  the  press 
together,  the  other  opens  the  farther  end,  and  thereby  compresses 
the  end  which  holds  the  book,  on  the  same  principles  as  cabinet¬ 
makers’  hand  screws. 

Below  the  place  where  the  book  is  held,  stops  are  fastened  at 
each  side  to  prevent  the  book  from  falling  too  low,  formed  like 
two  large  combs,  whose  teeth  mutually  pass  into  the  interstices  of 
each  other.  .  1  ...  • 

At  each  corner  at  the  upper  part  a  small  block  is  attached  on  a 
centre,  by  which  the  press  may  be  extended  in  length  or  breadth 
as  required  for  supporting  the  cutting-plough  beyond  the  book. 

This  hand-press  is  sustained  in  a  box,  when  in  use,  by  bars 
passing  across  it,  so  as  to  keep  the  edge  of  the  book,  that  is  to  be 
eut,  at  an  angle  of  about  45  degrees  5  a  moveable  bar  is  added  be- 
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hind  the  press  to  keep  it  steady :  the  box  holds  the  cuttings  from 
the  edges  of  the  books. 

When  a  book  is  fixed  in  this  press,  its  front  and  two  ends  may 
be  cut,  without  again  moving  the  screws  ;  by  which  the  operation 
is  performed  in  less  time,  and  with  less  danger  of  cutting  the  book 
unevenly,  or  of  a  different  size  from  that  required. 

Mr.  Hawkins  obtained  a  silver  medal  for  this  contrivance. 


Observation. — The  only  objection  that  appears  against  this  kind 
of  press  is,  that  any  one  of  this  sort  will  do  but  for  one  size  of 
books  ;  but  as  there  are  but  few  different  sizes  of  books  in  use,  it 
can  occasion  no  material  expense  to  procure  four  or  five  presses  of 
the  various  sizes  required. 


Mr.  Peter  Herbert's  Book-case  Bolts,  which  fasten  and  unfasten 
by  the  Motion  of  the  Lock. — Trans.  Soc.  Arts ,  vol.  xxiii. 

Mr.  Herbert’s  book-case  bolts,  which  fasten  and  unfasten  on 
locking  and  unlocking  the  doors,  consist  of  two  long  vertical  bolts, 
one  at  the  bottom  and  the  other  at  the  top  of  the  door,  which  are 
joined  at  the  middle  of  the  door  to  a  little  apparatus  of  small  bars 
crossing  each  other  on  a  pivot  in  such  a  manner,  that  the  bolt  of 
the  lock  pressing  against  a  slider  that  carries  two  friction  rollers, 
and  impelling  them  against  the  crossed  bars,  makes  the  extremities 
of  the  cross  bars  extend  farther  from  the  centre  of  motion, 
and  thereby  shoot  out  the  bolts :  a  spiral  spring  is  attached  to 
each  bolt  that  draws  it  back  again  when  the  pressure  of  the  slider 
is  removed  from  the  cross  bars  on  unlocking  the  door. 

The  following  figure,  formed  by  letters,  will  give  a  tolerably 
exact  idea  of  the  apparatus  of  crossed  bars  by  which  the  bolts  are 
moved  :  .  In  this  figure  I  I  represent  the  bolts, 

X  the  crossed  bars,  and  V  V  the  smaller  bars,  which  connect 
them  with  the  bolts.  In  the  crossing  of  X  is  a  fixed  pivot,  which 
forms  the  centre  of  motion  :  all  the  other  angles  are  moveable 
joints.  On  pressing  against  the  sides  of  X  the  points  of  V  V  must 
move  farther  from  the  centre,  and  shoot  forward  each  bolt  in  a 
different  direction. 

Mr.  Herbert  was  voted  ten  guineas  for  this  invention. 


On  the  Manufacture  of  Straw  Plait,  similar  to  Leghorn  Plait,  for 
Hats.  By  Mr.  W.  Corston.: — Trans.  Soc.  Arts,  vol.  xxiii. 

The  material  of  which  Mr.  Corston’s  plait  is  made  is  rye 
Straw  :  he  had  five  acres  of  poor  sandy  soil  in  Norfolk  sown  with 
two  bushels  of  rye  per  acre  ;  of  the  crop  from  this  he  had  two 
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square  yards  pulled  up  from  the  thickest,  and  two  more  from  the 
thinnest  part ;  from  which  ten  yards  of  plait,  in  all  respects  similar 
to  Leghorn  plait,  were  manufactured,  and  one  third  of  a  pint  of 
rye  was  produced,  weighing  five  ounces,  with  ten  ounces  of  waste 
and  refuse  straw.  From  this  Mr.  Corston  calculates,  that  one  acre 
will  produce  straw  sufficient  for  forty  pieces  of  Leghorn  plait,  of 
fifty-five  yards  each  in  length,  and  employ  for  one  week  thirteen 
children  to  sort  the  straw,  and  eighty  to  plait  it ;  and  allowing 
four  shillings  to  each,  the  acre  will  furnish  18/.  125.  6d.  in  amount 
of  labour  bestowed  on  the  produce,  beside  the  value  of  the  rye 
$ind  waste  straw. 

From  the  custom-house  entries  it  appears,  that  from  80,000  .to 
100,000  Leghorn  hats,  or  an  equal  quantity  of  plait,  are  imported 
annually  ;  which  Mr.  Corston  asserts,  if  manufactured  in  this 
country,  would  give  employment  to  full  5000  children  under 
fifteen  years  of  age,  and  afford  a  method  of  producing  a  valuable 
return  from  200Q  acres  of  poor  waste  land. 

Mr.  Corston  has  produced  certificates  from  twenty  dealers  in 
hats  of  the  goodness  of  the  plait  manufactured  under  his  direction 
from  rye  straw,  and  of  its  being  so  very  similar  to  Leghorn  plait, 
that  they  should  not  have  known  that  it  was  not  the  same  article  if 
they  had  not  been  informed  of  it 

Specimens  of  the  hats,  both  knitted  and  sewed,  are  left  at  the 
house  of  the  Society  for  Arts,  &c.  who  granted  Mr.  Corston  the 
gold  medal  for  this  communication. 

Observation. — The  introduction  of  the  manufacture  of  Leghorn 
plait  is  of  the  more  value  as  it  may  furnish  employment  to  young 
females  at  home,  and  may  be  made  while  they  walk  about ;  com 
sequently  is  not  liable  to  the  same  objections  as  the  cotton  and 
other  manufactures,  in  which  they  are  removed  from  the  eyes  of 
iheir  friends  to  crowded  and  ill-ventilated  apartments,  where  they 
remain  for  hours  together  in  nearly  the  same  posture,  and  at  the 
same  time  have  their  health  and  morals  irretrievably  injured. 

«*—!■■■■  HI  I  III  1 1IH  ■  >  i  ■.  >  H|l  ■■  1"l  I. 

Communications  on  East-Inclia  Products.  By  Dr.  W.  Roxburgh 
of  Calcutta. — Trans.  Soc.Arts,  vol.  xxiii. 

Dr.  Roxburgh  forwarded  to  the  Society  of  Arts  two  chests  of  the 
full-grown  legumes  of  the  Mimosa  Arabica,  which  are  of  a  very 
astringent  nature,  and  serve  for  all  the  purposes  of  Aleppo,  galls  ; 
the  trees  which  produce  them  are  very  numerous  in  Bengal  and 
on  the  coast  of  Coromandel,  where  they  may  be  procured  in 
abundance  at  a  cheap  rate. 

Dr.  Roxburgh  likewise  recommends  to  the  notice  of  the  Society 
I  species  of  galls  produced  on  the  tree  which  bears  the  yellow 


Method  of  cleaning  Silk ,  Cotton ,  and  Woollen  Goods.  441 

myrabolans ;  they  are  sold  in  every  market  in  India  :  the  best  and 
most  durable  yellow  is  dyed  from  them,  and  fixed  with  alum. 
A  black  is  also  dyed  with  them  and  ferruginous  mud,  and  the 
chintz  painters  make  their  best  yellow  from  them.  They  are 
more  astringent  than  the  fruit.  Dr.  Roxburgh  thinks  they  are. 
the  f aka  Bengalensis  of  the  old  materia  medica.  On  the  leaves 
of  the  same  tree  he  observed  an  insect  of  a  similar  nature  to  the 
coccus  or  chremes,  about  three  eighths  of  an  inch  long  and  a 
quarter  broad:  the  whole  insect  is  replete  with  a  deep  yellow 
juice,  which  stains  paper  of  a  deep  and  rich  yellow  :  from  these 
insects  the  Doctor  thinks  a  yellow  dye  might  be  procured  as  valu¬ 
able  as  the  cochineal  is  a  red. 

The  second  article  mentioned  that  might  be  of  use  in  this 
country  is  the  dammas,  or  resin  of  Iitdia,  produced  there  from 
various  trees  ;  which  boiled  with  oil  is  used  instead  of  pitch  in 
the  marine  yards  throughout  India. 

Third  article.  A  drying  oil  from  the  trunk  of  a  large  tree,  that 
grows  abundantly  in  Chittagong,  and  is  chiefly  used  in  painting. 

Fourth.  Vegetable  substances  containing  the  astringent  and 
tanning  principles,  which  abound  in  India,  probably  more  than 
in  any  country  in  the  world. 

Fifth.  Substitutes  for  hemp  and  flax,  which  are  very  numerous 
in  Asia. 

Sixth.  1  he  coarse  silks  spun  by  the  wild  tussah  and  domesti¬ 
cated  Belinda  worms.  The  laiter  is  soft  as  shawl  wool,  and  in¬ 
credibly  durable. 

Seventh.  The  .very  fine  delicate  silky  wool,  the  produce  of 
*he  trees  bombax  pentandria  and  heptaphylla.  This,  if  still 
found  unfit  for  the  loom,  might  answer  for  hats,  or  other  pur¬ 
poses,  where  the  softest  hair  of  animals  is  employed. 

.  Dr.  Roxburgh  received  the  gold  medal  for  these  communi¬ 
cations.. 


Method  of  cleaning  Silk,  Cotton,  and  Woollen  Goods.  By  Mrs . 

Anne  Morris. — Trans.  Soc.  Arts,  vol.  xxiii. 

Mrs.  Morris  uses  the  mucilaginous  liquor  in  which  grated  pulp 
of  raw  potatoes  has  been  steeped,  after  the  fecula  has  been  pre¬ 
cipitated,  for  cleaning  silk  or  other  stuffs. 

The  article  to  be  cleaned  is  laid  on  a  table  on  a  linen  cloth, 
and  repeatedly  rubbed  with  a  sponge  wet  with  the  potatoe  liquor, 
till  the  dirt  is  separated ;  after  which  it  is  well  washed  in  cleaii 
water  several  times,  and  afterwards  is  dried  or  smoothed. 

The  potatoe  liquor  is  prepared  by  grating  raw  potatoes  over  a 
vessel  of  water  to  a  fine  pulp,  and  afterwards  passing  the  liquid 
matter  through  a  coarse  sieve  into  another  vessel  of  water  ;  when 
the  fecula  is  precipitated  the  liquor  is  fit  for  use. 

no.  vii. — vol.  II.  3.i 
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The  course  pulp  left  in  the  sieve  is  of  use  in  cleaning  worsted 
Curtains,  carpets,  or  other  coarse  goods.  . 

The  mucilaginous  liquor  may,  besides  the  uses  mentioned,  be 
applied  to  clean  oil  paintings,  furniture,  and  painted  wainscots ; 
for  the  latter  purpose  a  little  fine  sand  is  to  be  laid  on  the  sponge 
with  Which  the  liquor  is  applied. 

Mrs.  Morris  received  a  premium  of  fifteen  guineas  for  the  above 
communication!,  from  the  Society  of  Arts,  &c. 


Account  of  Machines  for  spotting  Muslin,  and  for  Learning  Weis  r 

and  of  Types  formed  of  Pottery  for  Calico  Printing .  Invented 

h'y  Mr .  Austin  of  Glasgoio. — Trans.  Soc.  Arts,  vol.  xxiii. 

The  machines  for  spotting  muslin  contrived  by  Mr.  Austin 
are  of  three  sorts  ,  but  all  operate  to  impel  a  number  of  small 
shuttles  through  the  warp  ;  each  of  which  forms  a  spot  in  that 
portion  of  the  web  where  it  has  passed. 

The  first  machine  consists  of  a  number  of  flat  rings,  each  ca¬ 
pable  of  turning  round  in  the  same  plane,  and  in  its  proper  place  y 
a  portion  of  each  ring  is  cutaway,  which  allows  the  remainder  to 
pass  through  the  warp  downwards,  and  up  again  at  the  proper 
distance  for  the  spot  5  a  shuttle,  or  contrivance  for  holding  a 
bobbin,  is  attached  to  each  of  these  annular  segments,  which 
passing  through  the  warp  along  with  it.,  inserts  the  cotton  thread 
that  forms  the  spot  >  the  annular  segments  revolve  on  a  brass 
frame,  that  retains  each  in  its  proper  position,  and  receive  their 
motion  from  a  rack  that  moves  above  them,  and  with  an  alter¬ 
nately  reversed  movement,  having  teeth  cut  on  their  outer  edges 
to  correspond  to  those  of  the  rack  :  there  are  two  methods  in¬ 
serted  in  Mr.  Austin’s  description,  in  which  the  rack  operates  on 
the  segments  ;  in  one  the  segments  have  a  number  of  teeth,  and 
in  the  other  only  three  teeth  each  •  and  in  this  particular  their 
respective  racks  answer  to  them. 

In  the  second  method  a  number  of  small  shuttles  pass  horizon¬ 
tally  through  small  portions  of  the  wreb,  at  each  of  which  they 
form  a  spot  5  the  shuttles  receive  their  motion  from  a  sort  of 
forks,  of  a  semi-annular  figure,  which  are  suspended  above  them 
on  pivots,  and  arc  capable  of  a  pendulous  motion  one  end  of 
the  fork  impels  the  shuttle  forward,  the  other  forces  it  back  again ; 
the  forks  are  all  attached  to  a  moveable  bar,  which  slides  back 
and  forwards  over  a  fixed  bar  that  sustains  little  troughs  at  each 
side  of  the  places  over  the  spots,  for  the  reception  of  the  shuttles  y 
apiece  of  brass  projects  from  the  fixed  bar  between  the  legs  of 
each  of  the  forks,  which  causes  their  lower  parts  to  move  in  the 
reversed  direction  to  that  of  the  bur  to  which  their  upper  parts 
are  attached. 
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Fot  this  last  machine,  it  is  necessary  that  the  parts  of  the  warp 
to  be  spotted  should  be  raised  above  the  level  of  the  rest,  or  that 
the  other  parts  should ’be  depressed  ■  but  the  third  contrivance  for 
the  same  purpose  does  not  require  this'  movement :  the  shuttles 
in  it  pass  up  and  down  obliquely,  through  the  open  part  of  the 
warp,  by  which  means  they  come  out  at  a  different  space  of  the 
under  shade  of  the  w;  rp,  from  that  of  the  upper  shade  where  they 
entered  the  troughs,  or  receptacles  for  the  shuttles,  which  guide 
their  direction,  are  attached  crossways  to  a  frame  of  four  long 
bars  jointed  like  a  common  parallel  ruler,  by  moving  which  a 
little  to  either  side  required,  any  angle  of  inclination  may  be  given 
to  the  direction  of  the  shuttles.  The  apparatus  for  moving  the 
shuttles  up  and  down  is  not  described. 

The  invention  for  beaming  webs  consists  of  a  number  of  small 
hecks  or  rakes,  each  only  a  few  inches  long,  attached  perpendi¬ 
cularly  to  a  moveable  frame-work,  that  places  them  in  any  angle 
required,  without  any  part  of  one  crossing  that  of  the  other,  by 
which  they  may  be  either  drawn  out  in  the  same  line,  or  closed 
up  so  as  to  lie  parallel  to  each  other.  The  contrivance  by  which 
this  is  effected  is  entirely  the  same  as  that  used  in  the  very  com¬ 
mon  toy,  in  which  little  images  of  soldiers  are  made  to  range  in 
different  lines  at  pleasure,  and  may  be  conceived  by  supposing  a 
frame  formed  similar  to  a  succession  of  x’s  (  >4  >4  ><),  with  joints 
at  the  crossings  and  angles,  having  one  of  the  small  hecks  fixed 
vertically  over  each  of  the  broad  lines. 

The  advantage  of  this  instrument  is,  that  by  it  the  warp  may 
be  regularly  placed  on  the  beam  for  any  breadth  of  web  required, 
by  merely  expanding  or  contracting  the  frame  to  the  proper  extent, 
without  paying  any  regard  to  the  quantity  or  quality ;  which  in 
the  old  way  puzzles  many  good  weavers,  and  obliges  them  to 
keep  above  120  different  sets,  or  scores,  and  quarter  scores  of  the 
kind  in  use,  which  after  all  are  not  exact. 

Of  the  machines  for  spotting  muslins,  the  first  and  second  sorts 
are  placed  on  the  loom,  so  as  to  slide  up  and  down  by  a  threadle 
close  before  the  reed  as  they  are  wanted  ;  the  third  sort  is  attached 
to  the  batten. 

Mr.  Austin  received  the  silver  medal  from  the  Society  for  Arts,, 
3cc.  for  the  above  inventions. 


Observations . — Mr.  Austin’s  contrivances  are  extremely  inge¬ 
nious  and  simple  ;  the  adjustable  heck  for  beaming  warps  is  par¬ 
ticularly  commendable,  as  it  promises  to  be  of  great  utility,  and 
is  universally  applicable  to  all  manufactures  of  piece  goods,  of 
every  material  in  use. 
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Description  of  Mr.  Thomas  Parker's  Implement  for  enabling 
Shoemakers  to  work  in  a  standing  Posture. — Trans.  Soc.  Arts, 
vol.  xkiii.  ■: 

Mr.  Parker’s  implement  for  holding  shoemaker’s  work  at  a 
proper  height  to  enable  them  to  work  in  a  standing  posture,  con¬ 
sists  of  a  bench,  a  small  table  about  four  feet  high,  in  the  top 
of  which  is  a  perforation  about  6  inches  in  diameter,  around 
which  an  annular  cushion  rises  about  3  inches.  The  last  and  shoe, 
or  boot,  is  laid  across  this  annular  cushion,  and  the  endless  strap 
going  round  it  in  the  usual  manner,  passes  through  the  perfora¬ 
tion  downwards,  and  is  held  tight  by  a  treadle  below  :  a  small 
square  cushion  accompanies  the  implement  (which  is  found  to  be 
useful  in  adjusting  the  last  and  strap),  together  with  a  triangular 
prism  of  wood  somewhat  smaller  than  a  last,  which  is  used  in 
closing  boots.  The  annular  cushion  is  formed  upon  a  wooden 
ring,  by  covering  it  with  leather,  stuffed  with  wool  or  hair. 

Mr.  Parker  received  fifteen  guineas  premium  from  the  Society 
for  Arts,  &c.  for  this  invention. 


Observations. — In  our  first  number  we  have  described  an  im¬ 
plement  for  the  same  purpose  invented  by  Mr.  Thomas  Holden, 
and  our  observations  on  it  apply  entirely  to  this  of  Mr.  Parker* 
We  have  only  to  add,  that  Mr.  Parker’s  is  more  simple  and  more 
easily  made,  so  much  so,  that  most  shoemakers  could  make  it 
for  their  own  use. 


Method  of  filing  and  emptying  Canal  Locks  without  Waste  of  Water. 

By  Mr.  Robert  Salmon. — Trans.  Soc.  Arts ,  vol.  xxiii. 

The  principle  of  Mr.  Salmon’s  contrivance  for  filling  and  empty¬ 
ing  canal  locks  is  precisely  the  same  as  that  for  which  Mr.  Lawson 
Huddleston  obtained  a  patent  in  1800;  the  specification  of  which 
was  published  in  the  fifteenth  volume  of  the  Repertory  of  Arts, 
Ac.  In  both  methods  a  plunger,  or  cassoon,  is  made  to  descend 
into  a  chamber  adjoining  to,  and  communicating  with  the  lock, 
which  is  in  part  filled  with  water ;  as  the  cassoon  enters  the 
chamber,  the  water  will  rise  proportionally  in  the  lock. 

The  mode  of  raising  and  lowering  the  cassoon  is  different  in 
the  two  plans.  Mr.  Huddleston  proposes  a  balance-weight  at¬ 
tached  to  a  spiral  wheel  to  assist  in  this  operation  ;  Mr.  Salmon 
uses  inclined  planes  for  this  purpose,  by  which  the  weight  is  laid 
on  or  drawn  off  the  cassoon  as  required. 

The  cassoon  in  Mr.  Salmon’s  plan  rises  and  falls  in  a  chamber 
-of  a  shape  that  permits  it  to  have  only  a  vertical  motion;  above 
it  are  two  pair  of  moveable  inclined  planes,  formed  like  rail  roads, 
mitch  abogt  two  thirds  of  the  length  of  the  cassoon :  one  pair  of 
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these  is  placed  at  each  end  of  the  cassoon.  They  have  one  of 
their  extremities  supported  by  the  cassoon,  and  the  other  by  posts 
fixed  to  the  sides  of  the  chamber,  with  joints  at  each  place  $  these 
inclined  planes  or  rails  support  a  carriage  with  four  wheels,  two 
ot  which  rest  on  the  rails  at  one  end  of  the  cassoon,  and  the 
other  two  on  those  at  the  other  end  :  this  carriage  sustains  a 
weight  sufficient  to  sink  the  cassoon,  which  it  effects,  when  it  is 
impelled  over  it ;  but  when  drawn  back  again  so  that  it  shall  be 
sustained  by  the  posts,  the  cassoon  rises,  from  the  weight  beinr 
removed  from  it. 

A  model  of  this  contrivance,  about  two  feet  long,  is  to  be  seen  at 
the  Adelphi,  the  cassoon  of  which  rises  and  falls  about  5  or  6  inches, 
the  carriage  supports  a  weight  of  561bs,  and  the  inclination  of  the 
moveable  rail  roads  is  such  as  to  admit  a  weight  of  2  pounds, 
descending  1 6  inches,  to  draw  the  carriage  over  them. 

The  cassoon  may  be  made  to  rise  and  tall  in  the  lock  itself  if 
sufficiently  large  for  this  purpose,  or  have  its  appropriate  chamber 
at  a  distance  from  the  lock,  or  in  any  position  to  it  required, 
provided  a  free  communication  subsists  between  them. 


Observations. — It  is  obvious  that  wherever  inclined  planes,  or 
any  other  of  the  mechanic  powers,  are  used  to  raise  a  weight, 
the  purpose  may  be  effected  with  a  power  as  small  as  desired  by 
a  proper  application  of  them,  always  recollecting  that  in  the 
same  proportion  as  the  force  is  small  the  time  required  for  the 
operation  will  be  great.  Judging  Mr.  Salmon’s  plan  by  this  rule, 
we  think  that  it  is  to  the  small  size  of  the  model  it  owes  its  ap¬ 
parent  efficacy  ;  and  that  when  tons  instead  of  pounds  would  be 
required  to  be  moved  (as  must  be  the  case  if  it  were  executed 
on  a  large  scale),  what  seems  a  cheap,  strong,  and  durable 
combination  of  parts  in  the  model,  would  be  found  expensive, 
weak,  and  liable  to  perpetual  derangement  in  actual  practice. 
Let  any  engineer  calculate  the  construction  of  a  carriage  fit  to 
transport  20  tons,  the  formation  of  the  moveable  frames  suf¬ 
ficiently  massy  to  sustain  such  a  carriage,  and  of  a  cassoon  strong 
enough  to  bear  the  repeated  addition  of  such  a  load,  in  a  single 
mass  on  a  small  proportion  of  its  surface,  and  he  will  be  con¬ 
vinced  that  the  original  expense  and  the  cost  of  repairs  would 
render  the  plan  unadvisable.  When  we  mention  20  tons,  we 
consider  the  canal  lock  to  be  of  but  a  small  size,  where  the  appa¬ 
ratus  was  to  be  used  $  for  on  such  locks  as  are  on  the  Grand 
Junction,  and  most  other  canals  in  this  kingdom,  the  apparatus 
must  be  strong  enough  to  support  six  times  that  weight.  Every  boat 
requires  a  weight  of  water  to  float  it  (in  locks  of  the  usual  form), 
at  least  double  that  of  its  own  tonnage,  and  where  a  second 
chamber  is  used,  twice  this  quantity,  or  some  equivalent  to  it, 
will  be  requisite :  the  weight  necessary  to  sink  a  cassoon,  large 
enough  to  elevate  in  this  wray  the  quantity  of  water  required, 
fliusl  therefore  be  at  lenff  four  times  that  of  the  loaded  boat 
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To  raise  so  great  a  weight  to  the  height  necessary  tor  sinking  or 
raising  the  cassoon  sufficiently  to  alter  the  elevation  of  the  water 
in  the  lock  to  admit  a  loaded  boat  to  pass,  would  require  either 
a  great  force  or  much  time,  and  in  either  case  the  plan  would 
•not  be  expedient. 

Mr.  Salmon’s  proposal  for  obviating  these  disadvantages,  by 
sinking  the  cassoon  by  pumping  water  into  it,  shews  at  the  best 
view  of  it  a  very  great  want  of  consideration  ;  for  it  is  very  ob¬ 
vious  that  to  raise  the  water  four  feet,  for  example,  in  the  lock, 
the  cassoon  will  require  to  be  filled  with  eight  feet,  or  double 
that  quantity*;  and  therefore  that  the  lock  itself  without  the  ad¬ 
ditional  chamber  and  cassoon,  may  be  filled  by  pumping  in  half 
the  time  and  with  half  the  labour ;  so  that  the  cassoon  and 
chamber  used  in  this  way,  would  be  not  merely  an  useless  in¬ 
cumbrance,  but  a  very  great  detriment,  wasteful  of  time,  labour, 
and  property.  Though  we  cannot  approve  of  the  use  of  Mr. 
Salmon’s  plan  on  a  large  scale,  we  think  his  model  as  a  piece  of 
mechanism  is  very  ingenious. 


Account  of  the  Telegraph  contrived  by  Mr.  John  Davis  to  work 
Day  and  Night. — Trans.  Soc.  Arts,  vol.  xxiii. 

The  day  telegraph  of  Mr.  Davis  has  seven  shutters,  or  signal 
boards,  one  of  which  is  larger  than  the  rest,  and  slides  up  and 
down  in  the  middle  of  the  frame  ;  at  each  side  of  this  three  of 
the  others  are  placed  in  vertical  rows,  and  these  move  on  pivots 
in  the  centres  of  their  sides,  so  as  to  assume  a  perpendicular  or 
horizontal  position,  in  the  manner  usual  in  the  telegraphs  erected 
in  this  country.  They  are  worked  by  cords  passing  round  pullies 
to  horizontal  sliders. 

The  night  telegraph  is  formed  on  the  same  frame  that  supports 
the  former,  by  placing  a  lamp  beside  each  of  the  lateral  shutters, 
and  fixing  one  in  the  middle  of  the  centre  one ;  small  vertical 
blinds  are  fixed  on  the  frames  near  the  lamps,  which  are  raised 
or  depressed  by  cords  passing  round  pullies  to  sliders,  by  the  mo¬ 
tion  of  which  the  lamps  may  be  obscured  or  permitted  to  shine 
at  pleasure.  The  lamps  are  fixed  to  two  rods  running  in  grooves 
at  each  side,  by  which  they  may  be  raised  to  their  places  with 
Jittle  trouble. 

There  are  other  parts  added  to  improve  the  effect  of  these  de¬ 
scribed;  these  consist  principally  of  bolts,  moved  by  pedals,  to 
retain  the  shutters  in  the  position  required,  and  of  springs  added 
to  the  cord  to  maintain  an  equable  tension  during  the  changes 
'Occasioned  in  them  by  alterations  of  weather. 

Mr.  Davis  obtained  the  silver  medal  and  ten.  guineas  for  this 
telegraph  from  the  Society  of  Arts,  &c. 

Observations. — As  Mr.  Davis  has  omitted  to  point  out  any  ad¬ 
vantages  which  his  telegraph  has  over  those  in  use,  or  already  laid 
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before  the  public,  we  may  be  permitted  to  suppose  he  knew  of 
none. 

The  day  telegraph,  in  the  only  material  point  in  which  it  differs 
from  those  used  by  our  government,  we  think  inferior  to  them  ; 
as  when  all  the  shutters  are  moved  in  the  same  way,  there  will 
be  less  chance  of  mistakes  and  less  trouble  in  working  them, 
than  when  some  turn  on  pivots  and  others  slide  up  and  down,  as 
in  Mr.  Davis’s  apparatus. 

Of  night  telegraphs  we  have  only  to  remark,  that  the  lights  in, 
them  should  be  placed  far  asunder,  and  the  blinds  be  made  to  shut 
very  close :  for  if  these  cautions  are  not  observed,  the  lights  will 
not  appear  distinct  from  each  other  when  seen  from  a  distance, 
but  seem  a  confused  glare,  particularly  in  hazy  weather.  We 
are  apprehensive  that  Mr.  Davis's  telegraph  is  not  made  with 
sufficient  attention  to  these  circumstances. 

Mr.  Davis’s  night  telegraph  is  on  the  same  principle  as  one 
described  in  the  tenth  volume  of  the  Repertory  of  Arts,  for  which 
Mr.  Boaz  of  Glasgow  obtained  a  patent,  Mr.  Davis’s  will  shew 
the  light  at  both  sides,  the  other  but  at  one  side,  and  this  is  the 
only  material  difference  between  them. 

a— ■  iwm  ■  Mima— kmmrruutr  hi .  li,  i  T  i  I  i  — r  i.ih  u. >  ,n \m  ■■■!,  n  ,i— ■■■■mi  hi  an^i  — 
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A  third  Series  of  Experiments  on  an  artificial  Substance,  which 
possesses  the  principal  Characters  of  Tannin,  with,  some  Remarks 
on  Coal.  By  Charles  Hatchett,  Esq. — Phil.  Trans .  180b. 

Many  of  tile  resins,  balsams,  ,  gum  resins,  and  gums,  when 
acted  upon  by  sulphuric  acid,  afford  the  third  variety  of  artificial 
tannin.  The  process  Mr.  H.  used  was  digestion  in  sulphuric 
acid,  edulcoration  of  the  residuum,  and  the  digestion  of  it  in 
alkohol,  which  was  separated  by  distillation  5  the  residuum  of 
this  abstraction  was  then  dissolved  in  cold  distilled  water,  and  the 
solution  was  examined  by  solution  of  isinglass,  muriate  of  tin, 
acetite  of  lead,  and  sulphate  of  iron.  Much  sulphureous  acid, 
carbonic  acid,  several  of  the  vegetable  acids  (particularly  benzoic 
acid),  when  the  balsams  were  employed,  and  perhaps  water,  were 
produced  in  every  case. 

The  sulphuric  acid  almost  immediately  dissolved  the  substances 
examined,  and  formed  transparent  brown  solutions,  which  pro¬ 
gressively  became  black  ;  but  the  solutions  of  the  balsams  and  of 
guaiacurn  were  at  first  of  a  deep  crimson,  slightly  inclining  t<* 
brown;  and  neither  caoutchouc  nor  elastic  bitumen  were  soluble 
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m  the  acid  :  by  a  digestion  of  two  months  they  were  only  super- 
ticially  carbonized.  , 

The  gums  and  saccharine  substances  required  many  evapora¬ 
tions  and  filtrations  before  the  whole  of  their  carbonaceous  resi- 
duums  could  be  obtained. 

Turpentine,,  common  resin,  elemi,  tacamahac,  mastich,  co¬ 
paiba,  copal,  camphor,  benzoin,  balsam  of  Tolu,  balsam  of  Peru, 
sisa  feetida,  amber,  and  oil  of  turpentine,  yielded  abundance  of 
the  tannin  substance  ;  asphaltum  yielded  a  small  portion,  gum 
arabic  and  tragacanth  scarcely  any  :  guaiacum,  dragon’s  blood, 
myrrh,  gum  ammoniac,  olibanum,  gamboge,  caoutchouc,  elastic 
bitumen,  liquorice,  and  manna,  afforded  none.  Perhaps  soma 
might  have  been  produced  if  the  digestion  had  not  been  continued 
too  long. 

Olive  oil  was  partly  converted  into  the  tanning  substance  ;  lin¬ 
seed  oil  with  sulphuric  acid  formed  a  thick  blackish  brown  liquid, 
which  after  digestion  was  partly  soluble  in  cold  water  ;  this  solu^ 
tion  precipitated  gelatine.  The  undissolved  portion  was  a  tough 
black  substance  which  became  hard  in  the  air.  It  formed  with 
alkohol  a  brown  solution,  which  was  rendered  turbid  by  water;’ 
this  solution  when  evaporated  left  a  brown  residuum,  partly  so¬ 
luble  in  cold  water,  and  then  precipitated  by  gelatine.  .  The  un¬ 
dissolved  portion  left  by i the  alkohol  was  blackish  brown,  soft  and 
tenacious,  and  it  appeared  to  resemble  an  inspissated  fat  oil. 

White  wax  formed  with  sulphuric  acid  a  thick  black  magma, 
insoluble  in  cold  water.  It  was  soluble  in  alkohol,  but  the 
brownish  solution  upon  cooling  was  filled  with  a  white  flocculent 
substance.  Distilled  water  being  added  to  this  solution,  and  the 
alkohol  abstracted  by  distillation,  a  crust  of  spermaceti  weighing 
18  grains  was  found  on  the  surface  of  the  remaining  liquor,  which 
on  further  evaporation  became  pale  brown,  and  was  rendered 
turbid  by  solution  of  isinglass. 

One  hundred  grains  of  kidney  fat  of  veal  treated  with  sul¬ 
phuric  acid  formed  by  a  long  digestion  a  black  pulpy  mass  :  water 
was  then  added,  and  digested  for  several  days.  It  was  then  filtered, 
a  brown  liquid  passed  the  filter,  which  on  evaporation  became 
black,  and  on  being  filtered  left  a  considerable  portion  of  a 
blackish  substance,  which  was  added  to  that  collected  by  the  first 
filtration.  This  substance  was  insoluble  in  cold  water,  but  boil¬ 
ing-  water  rapidly  dissolved  a  considerable  portion  of  it,  and  the 
brownish  black  solution  thus  formed  copiously  precipitated  gela¬ 
tine.  What  remained  undissolved  was  digested  in  alkohol,  which 
dissolved  the  greater  part  of  it.  The  solution  was  filtrated,  but 
(apparently  by  the  effect  of  the  air)  a  considerable  deposit  was 
formed  on  the  filter,  which  was  again  dissolved  by  alkohol. 
Water  added  to  this  solution  separated  41  grains  of  a  black  light 
flaky  substance,  and  subsequent  evaporation  left  30  grains  of  a 
grayish  black  substance,  which  burned  with  a  peculiar  odour; 
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resembling  tliat  of  fat  and  asphaltum  ;  it  was  easily  melted  ;  it 
was  soluble  in  coid  alkohol,  and  separable  from  that  solvent  by 
water.  The  black  residuum  mentioned  above  as  left  on  the  filter 
consisted  partly  of  this  substance  and  partly  of  coal. 

Coagulated  albumen  and  prepared  muscular  fibre  did  not  afford 
any  substance  which  precipitates  gelatine,  coal  only  being  that 
which  remained. 

In  all  these  experiments  there  appears  to  be  a  certain  period 
when  the  production  of  the  tanning  substance  arrives  at  a  maxi¬ 
mum,  after  which  a  gradual  diminution  of  it  takes  place,  and  at 
length  it  is  destroyed.  In  all  cases  this  substance  is  identical  in 
its  nature  ;  by  the  addition  of  a  small  portion  of  nitric  acid,  it  is 
conveited  into  the  first  variety,  and  by  digestion  with  sulphuric 
acid  it  becomes  mere  coal.  And  thus  the  tanning  substance  ob¬ 
tained  from  resinous  and  other  bodies  by  sulphuric  acid  is  formed 
about  the  mean  period  of  the  action  of  that  acid,  while  that 
formed  by  nitric  acid  is  an  ultimate  effect  beyond  which  no 
apparent  change  can  be  produced  by  any  continuation  of  the 
process. 

One  hundred  grains  of  elastic  bitumen  digested  in  dilute  nitric 
acid  lor  three  weeks,  left  a  tough  and  slightly  elastic  orange- 
coloured  mass  ;  fresh  acid  not  diluted  was  poured  on  this  mass, 
and  digested  tiil  the  whole  was  evaporated.  The  residuum  was 
tenacious,  orange-coloured,  and  partly  soluble  in  water,  forming 
a  deep  yellow  liquid  which  copiously  precipitated  gelatine.  The 
orange-coloured  mass  which  remained  undissolved  was  soluble  in 
alkohol,  and  separable  from  it  by  water.  Its  properties  resem¬ 
bled  partly  those  of  the  resins  and  partly  those  of  vegetable  extract. 

Kilkenny  coal  by  digestion  with  nitric  acid  was  converted,  but 
with  difficulty,  into  the  tanning  substance,  and  it  did  not  yjeld  any 
resino-extractive  substance.  But  from  1 00  grains  of  common  Mew- 
castle  coal,  Mr,  H.  obtained  (after  the  separation  of  the  tanning 
substance)  ()  grains  of  this  resino-extractive  substance  ;  from  10Q 
grains  of  cannel  coal,  30' grains,  and  from  the  same  quantity  of 
pure  asphaltum,  37  grains.  The  substances  thus  obtained  v.  ere 
of  a  pale  brown  approaching  to  Spanish  snuff  colour  ;  their  in¬ 
ternal  surface  was  dark  brown,  with  much  resinous  lustre. 
Ihey  did  not  easily  melt,  but  on  combustion  they  emitted  a  re¬ 
sinous  odour,  mixed  with  that  of  fat  oil,  and  left  a  very  light 
T°al  larger  than  the  original  substance.  They  were  all  soluble 
in  alkohol,  and  separable  from  it  by  water,  but  after  each  preci¬ 
pitation  a  portion  always  remained  dissolved  in  the  water,  and 
communicated  the  properties  of  vegetable  extract.  The  flavour 
was  bitter  and  somewhat  aromatic.  By  digestion  in  nitric  acid 
and  subsequent  evaporation  they  were  converted  into  tanning  sub¬ 
stance,  and  by  digestion  with  sulphuric  acid  they  were  converted 
into  coal. 

Mr.  H.  has  extended  his  experiments  on  roasted  substance^ 
xo.  vii. — VOL,  ii.  3  M 
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and  has  found  that  the  fresh  peels  of  horse-chesnuts  yield  a  pale 
brown  decoction  with  water,  which  slightly  precipitates  a  solu¬ 
tion  of  isinglass.  The  decoction  of  roasted  peels  is  dark  brown, 
and  is  not  rendered  turbid  by  gelatine.  The  peels  being  re-added 
to  this  decoction,  and  the  whole  mixed  with  nitric  acid,  digested 
and  evaporated  to  dryness,  afforded  by  infusion  in  water  a  dark 
reddish  brown  liquid  which  copiously  precipitated  solution  of 
isinglass. 

The  decoction  of  horse-chesnuts  was  turbid  and  of  a  pale  red 
colour  5  it  did  not  precipitate  solution  of  isinglass,  neither  was 
this  solution  precipitated  by  the  dark  brown  decoction  of  roasted 
horse-chesnuts.  But  when  the  chesnuts  were  again  added  to  the 
latter  decoction,  and  the  whole  digested  with  nitric  acid  until  it 
became  dry,  the  dark  brown  solution  which  was  formed  by 
pouring  water  upon  this  residuum  copiously  precipitated  solution 
of  isinglass. 

From  these  experiments  it  appears,  that  the  small  portion  of 
tannin  which  the  peels  contained  was  destroyed  by  the  roasting, 
but  that  the  brown  decoctions  of  the  roasted  substances,  although 
they  did  not  act  upon  gelatine,  were  speedily  made  to  do  so.  by 
digestion  with  nitric  acid. 

As  the  tanning  substance  is  producible  from  coals  digested 
with  nitric  acid,  it  appears  probable  that  the  decoctions  of  roasted 
vegetable  bodies  contain  carbone  approaching  to  the  state  of 
coal.  This  formation  of  coal  may  take  place  as  well  in  the 
humid  as  in  the  dry  way.  Sulphuric  acid,  as  we  have  seen, 
produces  this  effect,  which  also  appears  to  take  place  in  the  pu¬ 
trefactive  process  5  not  that  all  the  other  principles  are  separated, 
but  only  so  far  diminished  that  the  carbone  and  oxygen  predo¬ 
minate  in  a  state  approaching  to  that  of  coal,  although  soluble 
In  water,  and  nearly  resembling  the  solutions  afforded  by  vege¬ 
table  substances,  which  have  been  previously  roasted.  It  is  well 
known  that  the  peels  of  walnuts  when  kept  in  small  heaps  become 
soft,  and  break  down  into  a  black  mass.  *  This  mass,  by  digestion 
with  water,  formed  a  blackish  brown  liquor,  which  did  not  pre¬ 
cipitate  solution  of  isinglass ;  but  nitric  acid  being  digested  upon 
this  mass,  and  the  whole  evaporated  to  dryness,  a  brownish  orange 
residuum  was  left,  which  afforded  with  water  a  solution  of  the 
same  colour,  that  yielded  a  tough  precipitate  with  solution  of 
isinglass.  Roasted  walnut  peels  digested  in  water  afforded  a 
brown  solution,  which  formed  a  slight  precipitate  with  solution  of 
isinglass :  the  roasted  peels  treated  with  nitric  acid  as  before, 
gave  to  water  a  brown  colour,  and  the  solution  precipitated  abun¬ 
dantly  the  solution  of  isinglass.  These  experiments  corroborate 
what  has  been  already  remarked. 

Nitric  acid  added  to  infusion  of  galls  causes  it  no  longer  to 
affect  the  solution  of  isinglass,  the  tannin  being,  as  was  remarked 
in  Mr.  H.’s  former  paper,  destroyed.  The  infusion  of  roasted 
galls  yielded,  with  solution  of  isinglass,  a  brownish  white  precipi- 
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fate  resembling,  that  formed  by  the  unroasted  galls,  but  much 
less  in  quantity.  IN.  itric  acid  poured  into  this  infusion  caused  it 
to  precipitate  solution  of  isinglass  of  a  dark-brown  colour,  as  is 
done  by  the  artificial  tanning  substance.  When  the  nitric  acid 
was  digested  upon  it  to  dryness*  the  residuum  formed  with  water 
a  dark-brown  solution  that  copiously  precipitated  solution  of 
isinglass  of  a  dark-brown  colour.  These  experiments  clearly  ex¬ 
hibit  the  destruction  of  the  natural  tannin  by  nitric  acid  5  the  dimi¬ 
nution  and  indeed  destruction  of  it  by  roasting  5  the  subsequent 
destruction  of  whatever  portion  remains  by  nitric  acid,  at  the 
same  time  that  this  acid  produces  the  artificial  tanning  substance  : 
all  which  points  were  confirmed  by  the  following  experiments  on 
oak  bark. 

Oak  bark  infused  in  water  afforded  an  infusion  that  precipi- 
fated  dissolved  isinglass.  Roasted  bark  by  digestion  in  water  af¬ 
forded  a  much  darker  liquor,  which  precipitated  muriate  of  tin, 
acetite  of  lead,  and  sulphate  of  iron,  but  had  no  effect  upon  so¬ 
lution  of  isinglass.  The  residuum  of  the  roasted  bark  digested 
with  the  remainder  of  the  aqueous  solution,  and  a  small  portion 
of  nitric  acid,  to  dryness,  yielded  with  water  a  brown  solution, 
that  precipitated  dissolved  isinglass.  Oak  bark  was  exhausted  of 
its  tannin  by  repeated  digestion  with  fresh  waters ;  the  residuum 
was  then  moderately  roasted,  moistened  with  dilute  nitric  acid, 
and  digested  to  dryness  :  the  residuum  formed  with  water  a  yel¬ 
lowish  brown  liquor,  that  precipitated  dissolved  isinglass.  The 
roasted  baik  was  again  exhausted  of  this  artificial  tanning  sub¬ 
stance,  roasted  afresh,  treated  with  nitric  acid  and  water,  and 
thus  another  brown  solution  was  obtained,  which  precipitated  a. 
solution  of  isinglass.  A  third  roasting  and  treatment  of  the  same 
bai  k  produced  the  same  effect,  so  that  the  whole  of  it  might  no 
doubt  have  been  converted  into  the  artificial  tanning  substance  3 
or  the  exhausted  bark  might  have  been  converted  into  charcoal, 
and  then  tieated  .with  nitric  acid,  as  described  in  the  first  paper  j 
for  this  purpose,  however,  a  greater  quantity  of  acid  would  have 
been  necessary.  As  all  vegetable  substances  may  be  thus  con¬ 
verted  into  an  artificial  tanning  matter,  it  appears  that,  from  the 
simplicity  of  the  method,  it  may  eventually  produce  some  public 
advantage. 

In  the  first  paper  it  was  stated  that  the  tannin  of  the  peat- 
moots  was  piobably  produced  during  the  imperfect  carbonization 
of  the  original  vegetables  3  it  appears  however  that  this  tannin 
is  very  speedily  extracted  and  drained  from  the  peat,  as  none  lias 
been  detected  in  it.  dhe  case  is  the  same  with  the  oak  timber 
from  the  submerged  forest  at  Sutton.  The  decoction  of  this  wood 
afforded  only  the  characters  exhibited  by  extractive  matter,  which 
was  probably  the  same  as  that  originally  contained  in  the  wood, 
but  the  extract  yielded  by  the  alder  leaves  contained  in  Iceland 
.schistus  is  probably  of  secondary  formation.  Although  peat  does 

3  m  2- 
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not  contain  any  tannin,  yet  when  only  digested  with  nitric-  acidi 
to  dryness,  it  yielded  to  water  a  solution  ot  the  artificial  tanning 
substance  in  a  very  large  proportion. 

It  has  been  generally  stated,  that  acids  have  little,  or  no  action  upon 
resinous  bodies  ;  but  this  assertion  is  now  shewn  to  be  erroneous. 
The  acetic  acid  dissolves  resins  speedily,  and  they  may,  by  proper 
precipitants)  be  separated  from  it  pure  and  unaltered.  Sul¬ 
phuric  acid  almost  immediately  dissolves  the  same  bodies,  forming' 
with  resins,  &c.  transparent  brown  solutions,  and  with  balsams, 
crimson  ones.  The  solutions  are  not  permanent,  butane  under¬ 
going  continual  changes  5  turpentine,  for  example,  is  first 
changed  into  resin,  then  into  the  third  variety  of  artificial  tanning 
matter,  and  lastly,  into  coal,  which  is  always  the  ultimate  pro¬ 
duct.  Nitric  acid  dissolves  the  resins,  but  the  progress  of  its 
effects  is  entirely  the  reverse  of  those  exhibited  by  the  sulphuric 
acid.  In  the  latter  acid,  solution  precedes  decomposition  5  but 
with  nitric  acid,  the  resin  is  first  altered  and  then  dissolved.  The 
resin  is  first  changed  into  a  pale  orange-coloured,  brittle,  porous 
substance,  then  into  a  product,  which  is  intermediate  between 
extract  and  resin  ;  and  lastly,  this  is  converted  into  the  first  va¬ 
riety  of  artificial  tanning  substance,  which  is  here  the  ultimate 
product. 

When  100  grains  of  the  following  substances  had  been  digested 
with  sulphuric  acid,  the  tanning  substance  and  other  products 
completely  separated,  and  the  moisture  been  driven  off  by  a  red 
heat  in  close  vessels,  there  remained  the  following  quantities  of 
coal :  From  copal  67  grains,  mastich  66,  balsam  of  Peru  64, 
elemi  63,  tacamahac  62,  guaiacum  58,  gum  ammoniac  the  same 
quantity,  amber  56,  oliye  oil  55,  balsam  of  Tolu  54,  asa  fo> 
iida  51,  wax  50,  dragon's  blood  48,  benzoin  the  same  quantify, 
©libanum  44,  myrrh  40,  asphaltum  the  same  quantity;  gamboge 
31,  gum  arabic  29,  liquorice  25,  manna  the  same  quantity,  tra- 
gacanth  22.  Elastic  bitumen,  as  was  said  before,  was.  only  su¬ 
perficially  carbonized  by  the  sulphuric  acid,  so  that  only  31  gr. 
of  coal  were  obtained  3  and  for  the  same  reason,  only  1 2  gr.  were 
procured  from  caoutchouc. 

A  much  greater  quantity  of  coal  was  thus  obtained  from  the 
resins  than  was  procured  from  them  by  distillation,  as  for 


ax  ample. 

Common  pesin  by  \  yiepte£j  30  gr.  by  distillation  Of  gr. 
sulphuric  acid  j  J  «  e> 
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But  with  tire  gums-  fhe  difference  was  not  so  great.  The  coals 
obtained  by  the  humid  process  were  many  of  them  shining,  hard, 
iridescent,  and  burned  slowly  in  the  manner  of  mineral  coals y 
but  this  did  not  depend  upon  any  of  the  acid  remaining  in  them. 

480  gr,  of  oak  sawdust  digested  for  a  long  time  wkh  2  oz.  of 
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sulphuric  acid  diluted  with  water,  and  afterwards  elixiviated,  was 
thus  reduced  to  a  granulated  coal,  partly  pulverulent  and  partly 
clotted,  weighing  210  grains.  This  coal  was  very  slowly  con¬ 
sumed,  without  flame,  and  105  grains  left  about  2  grains  of  pale 
red  ashes,  which  did  not  coxitain  the  smallest  trace  of  any  alkali, 
but  only  contained  about  l-5th  of  a  grain  of  sulphate  of  potash, 
yrhich  was  probably  accidental.  The  same  quantity  cf  charcoal 
made  from  the  same  oak  sawdust  was  speedily  consumed,  and 
left  brownish  white  ashes  containing  alkali,  and  some  traces  of 
a  sulphate,  probably  that  of  potash. 

Oak  sawdust  digested  with  common  muriatic  acid  was  reduced 
to  a  brownish  black,  pulverulent  coal,  which  burned  with  some 
flame,  emitted  a  slight  vegetable  odour,  and  was  reduced  to  a-shes 
much  sooner  than  the  coal  formed  by  sulphuric  acid,  but  not  so 
speedily  as  the  oak  charcoal.  The  ashes  had  an  ochraceous  ap- 
pearance,  and  were  almost  devoid  of  any  saline  substance,  except 
a  very  slight  trace  of  muriate  of  potash. 

The  formation  of  coal  (in  the  humid  way)  has  been  variously- 
accounted  for. 

1.  It  has  been  supposed  that  pit  coal  is  an  earthy  substance  of 
fhe  argillaceous  kind,  penetrated  and  impregnated  with  bitumen. 

2.  The  most  prevailing  opinion  is,  that  it  is  of  vegetable  origin, 
and  that  the  vegetables  have,  since  their  being  buried  under  vast’ 
strata  of  earth,  been  mineralized  by  some  unknown  process. 

3.  Arduino  conceived  coal  to  have  originated  from  the  fat  and 
unctuous  matter  of  marine  animals. 

4.  Kirwan  considers  coal  and  bitumen  to  have  been  derived 
from  the  primordial  chaotic  fluid. 

The  observations  which  have  been  made  on  the  wood  of  the 
submarine  forest  at  Sutton  shew  that  vegetables,  whether  totally 
or  partially  buried  under  the  earth  or  sea,  are  not  merely  by  that 
means  converted  even  into  the  most  imperfect  sort  of  coal.  At 
the  same  time  it  appears  that'  there  is  a  regular  series  of  gradual 
changes  from  imperfectly  carbonized  vegetables  which  retain 
their  original  structure  and  texture,  to  those  in  which  the  cha¬ 
racters  of  pit-coal  are  found.  From  the  alder  leaves  in  the 
schistus  from  Iceland,  vegetable  extractive  matter  was  obtained, 
and  from  many  species  of  coals  resin  was  obtained,  which  at  Bovey 
is  found  in  distinct  masses  intermixed  with  the  strata  of  coal,  and 
combined  with  asphaltum.  It  is  therefore  evident  that  these  coals 
are  of  vegetable  origin,  especially  as  in  the  Bovey  coalpits  the 
complete  transition  is  evidently  exhibited.  And  in  other  cQals 
or  bituminous  substances,  it  has  been  shewn  above  that  an  inter¬ 
mediate  substance  between  extract  and  resin  may  be  obtained  as 
’well  from  pit-coal,  cannel  coal,  and  asphaltum,  as  from  recent 
vegetable  resin. 

Bitumen  indeed  has  not,  as  yet,  been  truly  produced  by  any 
process  from  resins,  or  other  vegetable  substances,  although  pro- 
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ducts  resembling  it  in  the  smell,  emitted  during  combustion,  and 
other  properties,  have  been  obtained, ;  but  they  all  differed  from 
bitumen  when  exposed  to  the  action  of  alkohol  or  water.  Yet 
there  is  every  reason  to  suppose  that  bitumen  is  a  modification  of 
the  resinous  and  oily  parts  of  vegetables,  produced  by  the  agency 
of  either  muriatic  or  sulphuric  acid,  but  most  probably  the  latter, 
as  common  salt  is  not  found  in  coal-mines,  except  in  the  vicinity 
of  salt  springs  •,  whereas  pyrites,  sulphate  of  iron,  -and  alum,  are 
most  commonly  found  in  them,  and  the  coals  themselves  have  a 
sulphureous  odour  when  burned. 

The  coal  produced  by  the  action  of  acids  upon  vegetables  is 
very  similar  to  the  mineral  kind,  and  the  sulphuric  acid  pro¬ 
duces  this  coal  in  much  larger  proportion  than  the  mere  action  of 
fire.  Oak  sawdust,  as  we  have  seen,  yielded  45  per  centum  of 
coal  by  sulphuric  acid,  while  Proust  estimates  the  charcoal  af¬ 
forded  by  green  oak  at  20  per  centum,  and  from  heart  of  oak 
at  IQ.  The  coal  also  which  is  formed  by  the  action  of  the  acids 
yields  no  alkalies  on  combustion  :  this  it  would  be  difficult  to 
account  for,  on  the  supposition  that  fire  had  been  the  agent  for 
converting  the  vegetable  matter  into  coal  •,  the  previous  elixivia- 
tion  of  the  wood  not  being  sufficient,  as  the  submerged  wood  at 
Sutton,  although  it  has  had  its  tannin  extracted  from  it  by  the 
water  in  which  it  lies,  still  retains  its  alkali. 

It  is  to  be  hoped  that  these  experiments  may  ultimately  prove 
of  great  use,  in  preventing  or  diminishing  the  premature  destruc¬ 
tion  of  timber  ;  and  particular  attention  ought  to  be  paid  to  those 
processes  which  relate  to  the  production  of  the  artificial  tanning 
substance  from  roasted  vegetable  substances  and  from  peat,  as 
almost  any  refuse  vegetable  matter,  as  twigs,  dead  leaves,  &c. 
will  serve  for  the  former ;  while  peat  does  not  require  to  be  roasted. 
Besides,  peat  is  found  in  many  of  the  northern  counties  in  such 
abundance,  that  only  a  small  portion  of  it  is  applied  to  use,  and 
Then  only  as  a  fuel. 


Remarks  on  the  Use  of  Aerometers.  By  Mr.  Descroizilles 
tame. — Ann.  do  Chim.Jiiin  1806. 

This  paper  is  principally  occupied  by  a  long  account  of  h  new 
instrument,  which  the  author  calls  an  aerometritype ,  because  he 
says  it  will  always  serve  as  an  infallible  guide  for  the  graduation  of 
the  scales  of  hydrometers.  It  is  nothing  but  a  strong  glass  bottle, 
with  a  stopple  of  the  same,  containing  exactly  100  decigrammes 
(154  gr.  troy)  of  distilled  water  at  a  mean  temperature,  and 
having  a  wide  mouth.  The  size  is  adjusted  by  either  causing  the 
stopple  to  enter  deeper  into  the  bottle,  or  by  grinding  away  some 
of  the  lower  part  of  it,  which  is  ground  sloping  in  order  to  fa¬ 
cilitate  the  escape  of  the  air.  For  the  conveniency  of  carriage. 
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the  bottle  is  kept  in  a  metallic  case,  which  is  adjusted  so  as  to 
serve  also  to  express  the  weight  of  the  bottle  and  stopple  when 
empty.  Mow  it  this  bottle  is  tilled  with  any  liquid,  the  weight  of 
the  liquid  will  ol  course  express  its  density  *  in  comparison  with, 
water  taken  as  100.  The  size  of  the  instrument  may  be  increased 
always  observing  that  it  should  contain  100  of  some  particular 
weight.  1 

Mr.  D.  thinks  that  this  statical  examination  of  liquids  is  far 
more  convenient  in  many  cases  than  hydrometers  5  and  even  in 
tnose  instances  where  the  use  of  hydrometers  may  be  preferred 
for  the  sake  of  expedition,  he  thinks  it  would  be  better  to  gra¬ 
duate  these  instruments  so  as  to  express  the  excess  (or  defect)  of 
ti;e  specific  gravity  above  (or  beloAv)  that  of  water  in  hundredth 
paits,  instead  of  the  arbitrary  divisions  of  the  hydrometers  in¬ 
troduced  by  Beaume,  which  are  now  used  by  the  chemists  on 
the  continent.  Of  these  hydrometers  there  are  two,  the  first  for 
liquids  heavier  than  water,  and  which  stands  at  0Q  in  that  liquid, 
and  rises  up  tob'O'-’  in  concentrated  sulphuric  acid  (sp.  gr.  1.84), 
the  interval  being  divided  into  so  many  portions  of  equal  length! 
dne  second  tor  liquids  fighter  than  water  swims  at  0°  in  a  solu¬ 
tion  of  1  part  of  salt  in  10  times  its  weight  of  water,  and  sinks 
to  10°  in  pure  water,  the  scale  being  continued  upwards,  so  that 
it  generally  sinks  to  22-  in  brandy,  and  to  40°  in  alkohol. 

Tor  the  purposes  of  commerce,  however,  Mr.  D.  proposes  hy- 
diometers  with  a  scale  of  20°,  the  0°  expressing  the  density  of 
watei ,  and  20°  that  of  alkohol.  He  says  he  has  not  been  able 
to  succeed  at  present  on  account  oi  the  specific  gravity  of  alkohol 
not  being  determined.  Mr.  Brisson  makes  it  0.83,  or  according 
to  Mr.  D.’s  mode  of  expression,  it  has  17  hundredths  of  light¬ 
ness  more  than  water  (as  concentrated  sulphuric  acid  is  said  by 
him  to  have  84  hundredths  of  heaviness  more  than  water),  but  he 
does  not  despair  of  overcoming  this  difficulty. 

When  bottles  of  a  certain  capacity  cannot  be  procured,  he  re¬ 
commends  the  use  of  any  convenient  bottle  that  may  be  at  hand, 
adapting  to  it  a  set  of  weights,  so  that  the  'weight 'of  the  water 
it  contains  at  a  mean  temperature,  may  represent  100,  and  the 
others  the  decimal  and  centesimal  division  thereof. 


Observations. — The  graduation  of  hydrometers  so  as  to  express 
the  specific  gravity  of  the  liquid  in  comparison  with  water  is  cer¬ 
tainly  far  preferable  to  those  arbitrary  scales  which  are  in  use  ; 
but  we  do  not  think  it  advisable  to  use  the  density  of  water  as  a 
point  of  departure  from  whence  the  gravity  may  be  reckoned  both 
ways.  The  inconveniency  of  this  method  is  already  experienced 
in  the  scale  of  thermometers,  where  it  is  constantly  necessary 
to  prefix  some  mark  to  denote  whether  the  ascending  or  descend¬ 
ing  scale  is  used. 

As  to  Mr.  D.’s  terms  of  pesanteur  hydroma  fare,  and  legereti 
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hydromajmre,  they  only  exhibit  the  egregious  vanity  of  the  author, 
already  sufficiently  apparent  by  his  assertion  that  if  Muschen- 
broeck,  Brisson,  Blagden,  Kirwan,  &c.  had  had  an  instrument 
like  his  aeromeiritype ,  they  would  have  saved  themselves  much 
trouble.  When  a  similar  mode  of  expression  is  desirable,  it  would 
be  much  clearer  to  say  in  simple  words  that  such  a  liquid  was  so 
many  hundred  parts  lighter,  or  heavier,  than  water. 

But  if  the. graduation  of  hydrometers  to  exhibit  the  specific  gra¬ 
vity  of  the  liquid  is  rejected  as  too  scientific  for  the  purposes  of 
the  arts,  an  adherence  to  the  original  scales  of  Beaume  is  far 
preferable  to  the  assumption  of  peculiar  scales  for  every  distinct 
purpose  and  in  every  different  country. 


On  the  distilled  Waters  of  inodorous  Plants,  on  Water  distilled  for 

chemical  Experiments,  and  on  Stills  in  general.  By  Mr. 

Descroisilles  I'aine.—Ann.  de  Chim.  No.  1 70. 

Mr.  D.  disclaims  all  idea  of  deciding  ,  the  so  much  disputed 
question  respecting  the  efficacy  of  the  distilled  waters  of  inodorous, 
plants,  but  simply  to  add  some  facts  to  those  mentioned  by 
Peyeux,  noticed  in  Number  V.  page  2 63. 

He  attributes  the  spoiling  of  the  distilled  waters  of  these  plants, 
&s  well  as  that  of  the  waters  of  aromatic  plants,  to  a  portion  of 
the  decoction  of  the  plants  extravasated,  or  ejected  out  of  the 
still  into  the  worm.  As  to  the  experiment  published  in  the  Ann. 
de  Chimie,  No.  114,  p.  305  and  356,  in  which  4  litres  (84  pints) 
erf  water  drawn  oft  from  10  chilogrammes  (20  lb.  avoird.)  of  so- 
lanum  nigrum  by  the  water-bath,  gave  on  evaporation  24  deci¬ 
grammes  (36  gr.  troy)  of  extract,  containing  nitrate  of  potash, 
he  considers  it  as  a  cheat  put  on  the  author  by  his  assistant,  who 
probably  performed  the  distillation  by  a  naked  ffre. 

The  ancient  chemists  having  probably  observed  that  during  the 
boiling  of  water,  a  part  of  the  liquid  is  flung  up  to  the  height  of 
more  than  30  centimetres  (afoot)  in  a  multitude  of  small  jets  or 
drops;  which  the  eye  can  scarcely  perceive  ;  and  further,  that 
the  decoctions  were  very  apt  to  rise  in  boiling,  not  only  narrowed 
the  necks  of  their  stills,  but  also  made  them  of  a  considerable 
length.  But  the  modern  chemists  have  run  into  another  ex¬ 
treme,  and  have  made  the  necks  very  broad  and  the  heads  very 
low. 

About  two  years  ago  Mr.  D.  perceived  the  inconveniency  of  the 
modern  form,  and  since  that  time  he  has  interposed  a  tube,  40 
centimetres  (15  inches)  high  between  the  boiler  and  its  head  :  by 
this  and  some  other  precautions,  he  lias  obtained  distilled  waters 
that  still  preserve  their  odour  and  transparency,  although  they 
were  hastily  distilled  by  a  naked  fire,  and  have  since  been  kept 
in  bottles  with  glass  stopples,  frequently  exposed  to  the  sun,  and 
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m  a  room  which  is  kept  constantly  warm  by  a  stove.  It  is  well 
known  that  the  orange-flower  water  made  at  Paris,  although  pre¬ 
pared  with  great  care,  will  speedily  become  spoiled  unless  it  is 
kept  in  vessels  not  exactly  closed,  in  a  cool  place,  and  in  the 
shade  ;  while  on  the  other  hand,  the  orange-flower  water  brought 
trom  the  south  of  France  keeps  perfectly  well,  although  the 
ott  es  aie  well  stopped.  This  difference  is  probably  owing  to  the 
country  distillers  using  old-fashioned  stills  with  long  &  necks, 
whereas  the  Parisians  use  modern  low  ones. 

.  ^me  demists  have  complained  that  water,  although  distilled, 
yielded  trapes  of  muriatic  acid,  and  therefore  have  advised  to  distil 
it  over  again  ;  but  with  stills  of  sufficient  height,  pure  water  may 
be  obtained  even  by  the  first  distillation. 

Mr.  D.  promises  to  publish  very  speedily  some  further  improve¬ 
ments  in  the  formation  of  distilling  vessels. 


Observations.— Most  if  not  all  the  stills  used  in  this  country  are 
constructed  upon  Mr.  D.’s  plan  ;  those  for  commercial  purposes 
being  furnished  with  swan-neck  heads  ;  and  the  small  family  stills 
having  a  longish  neck  and  a  globular  head.  The  low  head  of 
equal  width  with  the  mouth  of  the  containing  vessel,  and  with  a 
-channel  round  the  bottom  to  convey  the  condensed  liquor  to  the 
Jiose  of  the  still,  although  to  be  seen  in  the  pewterers’  shops,  is, 
m  tne  present  day,  scarcely  ever  used  here.  This  is  what  Mr! 

.  k,ieans  by  the  modern  heads  :  this  form,  although  old-fashioned 
m  England,  being  lately  introduced  into  France  as  a  great  im¬ 
provement.  ' 

The  great  object  in  diminishing  the  length  of  the  neck  and  in¬ 
creasing  its  width  was  the  saving  it  was  supposed  to  make  in  the 
consumption  of  fuel ;  but  these  observations  of  Mr.  D.  evidently 
shew  that  this  saving  has  been  attended  with  a  deterioration  of  the 
product  obtained. 


Description  and  Analysis  of  the  Pyrophysalite.  By  Messrs , 
Hisinger  and  Berzelius — Ann.  de  Chim.  No.  1/3. 

This  stone  is  white,  sometimes  greenish  white,  and  sometimes 

it  has  small  spots  of  blue  fluate  of  lime.  It  is  found  in  oblciw 
.lumps,  most  commonly  of  an  indeterminate  form,  but  sometimes 
it  approaches  to  that  of  an  irregular  rhomboid,  so  that  the  exact 
Jneasuie  or  the  angles  cannot  be  taken,  but  they  appear  to  be 
62°  and  118°.  The  fracture  is  uneven,  foliated  and  very  brilliant 
in  one  direction,  which  appears  to  form  an  angle  of  about  (jO°  or 
■10CE  with  the  axis  of  the  rhomboid  :  two  other  less  perfect 
cleavages  may  be  observed  nearly  parallel  to  the  faces  of  the 
rhomboid.  The  cross  fracture  has  little  or  no  brilliancy.  The 
fragments  are  indeterminately  angular,  sharp-edged,  and  rather 
no.  vii.— v$x.,  ii.  3  N 
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translucid  upon  the  edges.  It  scratches  glass  with  ease,  and 
strikes  fire  with  steel,  but  it  is  nevertheless  scratched  by  quartz.  It 
is  difficult  to  reduce  to  powder.  Its  specific  gravity  is  3.451. 
When  powdered,  and  flung  upon  a  heated  spoon,  it  gives  a  greenish 
light  of  no  duration. 

It  is  nearly  infusible  by  the  blow- pipe ;  but  if  the  heat  is  in¬ 
creased  to  the  utmost,  it  grows  white  and  opake  its  surface 
becomes  covered  with  small  bubbles,  which  rise  quickly,  and 
burst  if  the  heat  is  kept  up.  It  melts  easily  by  means  of  b»rax 
into  a  transparent  colourless  glass.  It  effervesces  slightly  when 
melted  with  soda,  and  yields  a  porous  mass. 

It  was  discovered  by  Mr.  J.  G.  Gahn,  at  Finbo  near  Fahlun.  Th$ 
Jumps  of  it  are  implanted  into  granite,  from  which  they  are  sepa¬ 
rated  by  thin  scales  of  mica  covered  over  with  a  greenish-yellow 
talcy  substance. 

It  differs  from  felspar,  by  having  only  one  perfect  cleavage,  by 
its  greater  specific  gravity,  and  by  its  being  much  more  difficult 
to  melt. 

When  analysed  it  yielded  53.25  alumine,  32. S8  silica,  0.88 
lime,  0. 88  oxide  of  iron,  0 .j5  was  lost  in  calcination,  and  11.3(5 
was  lost  in  making  the  analysis.  This  latter  loss  was  not  occa¬ 
sioned  by  the  presence  of  an  alkali,  but  seems  rather  to  be  owing 
to  fluoric  acid,  of  which  some  traces  were  discovered,  and  which 
might  perhaps  also  carry  off  some  alumine.  The  very  striking 
emission  of  bubbles  which  takes  place  when  the  stone  is  exposed  to 
violent  heat  shews  that  one  part  of  the  substance  is  disengaged  in 
vapour.  Mr.  Gahn  has  observed  that  topazes,  especially  the  Bra¬ 
zilian,  emit  bubbles  by  heat  similar  to  those  produced  by  this 
stone. 


On  the  making  of  Charcoal  from  Turf.  By  Ant.  Thillaye- 
Platel. — Ann.  de  Chim.  No.  1/3. 

The  turf  is  first  pressed  in  order  to  reduce  its  volume,  then 
dried  in  the  air,  and  after  being  previously  warmed  in  a  stove,  it 
is  distilled  in  a  peculiar  apparatus. 

This  apparatus  consists  in  an  ash-hole,  moderately  high  and 
open,  at  the  i:op  of  which  is  placed  a  grate  formed  of  loose  bars, 
arranged  upon  two  supports.  The  opening  of  the  fire-place  is 
closed  with  a  massive  stopper,  and  in  the  upper  part  of  it  an  iron 
bar  is  placed  across  the  furnace  from  side  to  side  to  support  the 
distilling-vessel.  This  vessel  is  an  oblong  chest  formed  of  iron 
plates,  or  cast  thin  in  iron  ;  a  small  space  being  left  all  round  it 
to  give  passage  to  the  air  that  passes  through  the  furnace,  and 
after  passing  up  the  chimney,  which  opens  over  the  middle  of  the 
top  of  the  distilling-vessel,  is  employed  to  heat  the  stove  in  which 
the  turfs  are  warmed  before  they  axe  distilled, 
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One  of  the  ends  of  the  distilling- vessel  is  made  so  as  to  open  in 
-order  to  put  in  the  turf,  and  afterwards  extract  the  charcoal  when 
th.e  operation  is  over,  An  opening  is  of  course  left  in  the  wall 
of  the  furnace  opposite  to  this  end  3  this  opening  is  closed  up  with 
temporary  masonry  of  bricks  and  clay.  From  each  end  ot  the 
distilling-vessel  a  bent  iron  tube  proceeds,  which  passes  through 
the  wall  of  the  furnace,  and  ends  [is  immersed]  in  a  vessel  nearly 
filled  with  water.  From  the  cover  of  this  vessel,  which  must  be 
closed,  another  tube  proceeds,  and  is  inserted  into  the  furnace  so 
as  to  open  in  the  fire-place  just  under  the  distilling-vessel.  By 
this  disposition  the  aeriform  products  of  the  turf  that  is  distilled 
are  employed  to  finish  the  distillation,  which  occasions  the  saving 
of  a  quarter  of  the  fuel  used  for  that  purpose. 

Mr.  T.  P.  finds  by  experiment  5  or  6  parts  of  pressed  turf  are 
equal  to  4  of  wood  3  and  that  2,  3,  or  even  4  parts  of  unpressed 
turf  are  required  to  produce  equal  effects  as  to  heating  bodies  with 
1  part  of  wood. 

To  avoid  the  smoke,  he  gives  a  draught  of  another  apparatus 
for  the  combustion  of  the  tuff,  of  which  we  shall  only  say  that 
it  is  merely  the  first  rude  essay  towards  a  kitchen  range,  with  an 
open  chimney  so  badly  constructed  that  he  is  obliged  to  have  a- 
'sliding  plate  of  iron  to  bring  down  before  the  fire  to  prevent  its 
smoking. 

Some  turfs  give  38  to  40  per  centum  of  charcoal,  which  leaves 
on  being  burnt  17  or  IS  of  ashes.  Some  species  even  leave  50 
of  ashes,  but  these  contain  35  of  a  ferruginous  sand.  Mr.  T.  P. 
thinks  he  should  be  able  to  get  some  turfs  to  yield  50  of  charcoal. 
Oak  wood  he  found  yielded  20  to  21  per  cent,  of  charcoal,  and 
left  2  or  5  of  ashes.  Pressed  turfs  of  a  good  quality  may  be 
used  to  bake  pottery,  tiles,  or  bricks,  only  they  require  to  have 
a- finish  given  them  by  about  J  of- the  wood  usually  employed. 

The  condensible  products  of  distilled  turf  are  generally  in  two 
strata.  The  upper  one  is  water  charged  with  a  little  oil,  and  con¬ 
taining  acetic  acid  3  the  under  one  is  a  heavy  black  oil,  drawing  in 
threads  like  tar,  which  may  be  employed  for  cart-grease,  &c.  By 
rectification  these  oils  yield  an  acid  wlfich  will  serve  to  prepare 
iron -liquor,  for  dyers.  It  is  also  possible  to  prepare  verdigrise 
with  this  acid. 

Verdi grise  may  also  be  prepared  by  employing  the  apples 
which  have  been  pressed  for  cyder,  moistening,  them  with  sour 
cyder,  and  putting  copper  plates  into  the  mixture.  And  even 
the  fruits  of  many  wild  plants  might  be  thus  advantageously 
employed. 
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On  Fat}  and  some  Medicines  into  which  it  enters.  By  Mr.  H. 

Vogel. — Ann.  de  Chim.  No.  173. 

When  well-purified  hog’s  lard  is  exposed  to  the  sun  for  tw<£' 
months,  but  without  allowing  the  air  to  have  any  access  to  it,  it 
acquires  a  rank  smell  and  taste,  and  becomes  yellow,  b,ut  no  acid1 
is  produced.  If  the  air  have  access,  it  becomes  acid.  Lard 
melts  at  32.  34°  Iteaum.  and  is  not  decomposed  until  the  tempera¬ 
ture  is  raised  above  80°. 

Lard  which  has  been  well  washed  yields  no  trace  of  ammonia y 
but  if  the  washing  was  imperfectly  performed,  the  cellular  tissue 
that  remains  will  give  sensible  traces  thereof. 

Lard  melted  with  half  its  weight  of  sulphur  was  examined,  but 
no  sulphuric  acid  could  be  obtained  from  it.  Part  of  the  lard  could 
be  separated  from  it  by  fusion  and  decantation,  and  nearly  the 
whole  was  separated  by  passing  it  through  a  fine  linen.  It  w*as 
gray,  and  had  a  bitter,  sharp,  and  very  strong  taste,  it  became 
solid  sooner  than  usual  ,  and  blackened  silver  ;  so  that  some  sulphur 
was  chemically  united  with  it.  If  sulphuretted  lard  is  heated  to 
ebullition,  decanted  and  rapidly  cooled,  a  part  of  the  sulphur  is 
precipitated ;  but  if  it  was  cooled  slowly,  then  the  sulphur  crys¬ 
tallizes  in  fine  needles.  Sulphuretted  lard  distilled  yields  sulphu¬ 
retted  hydrogen,  carburetted  hydrogen,  and  a  little  carbonic  acid 
gas,  but  no  sulphureous  acid  gas  w>as  emitted ;  some  sulphur 
mixed  with  lard  was  sublimed :  the  liquid  in  the  receiver  was 
milky,  and  let  fall  on  cooling  some  crystals  of  sulphur  :  a  brilliant, 
iridescent,  very  bulky  charcoal,  was  left  in  the  retort. 

Sulphuretted  hydrogen  passed  through  melted  lard  had  no  action 
on  it.  Phosphorus  was  added  to  lard  melted  in  a  water  bath  y 
after  a  digestion  of  half  an  hour  the  undissolved  part  of  the  phos¬ 
phorus  was  separated.  The  lard  had  acquired  the  smell  of  garlic, 
a  disagreeable  taste  ;  it  reddened  tincture  of  litmus  it  formed  a 
very  abundant  black  precipitate  with  nitrate  of  silver  j  and  also 
precipitated  the  neutral  nitrate  of  quicksilver  ad  minimum.  Lard 
heated  to  ebullition  upon  phosphorus  took  up  more  of  it,  as  far 
as  five  grains  to  the  ounce,  but  a  portion  of  it  separated  on  cool¬ 
ing.  When  phosphuretted  lard  was  washed  with  boiling  water, 
the  water  became  acid,  blackened  nitrate  of  silver,  and  precipitated 
lime-water ;  the  washed  fat  wns  not  acid,  but  still  blackened  ni¬ 
trate  of  silver.  Phosphuretted  lard  is  not  luminous,  until  the  tem¬ 
perature  is  raised  to  6’0°,  and  then  but  slightly.  12  grains  of  phos¬ 
phorus  and  2  ounces  of  lard  distilled  together  very  soon  acquired  a 
carbonaceous  appearance  5  phosphuretted  hydrogen  was  disenN 
gaged,  which  took  fire  in  the  receiver ;  more  of  the  same,  and 
some  carburetted  hydrogen,  was  collected  in  a  mercurial  appa* 
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ratus  ;  the  receiver  contained  some  lard  which  had  carried  over 
some  phosphorus,  and  phosphuretted  hydrogen,  which  took  fire  as 
soon  as  the  air  had  access  to  it,  and  set  the  lard  on  fire  also. 
Phosphorus  dropped  into  a  small  phial  quite  full  of  melted  lard, 
and  which  was  immediately  stopped  up  close,  and  kept  in  a  water 
bath  for  five  minutes,  dissolved  in  the  lard  without  rendering  it 
acid,  but  it  blackened  nitrate  of  silver ;  but  on  pouring  it  out,  or 
agitating  it  in  contact  with  the  air,  it  became  acid.  Lard  there¬ 
fore  is  not  a  fit  solvent  of  phosphorus  for  medical  purposes. 

Phosphuretted  hydrogen  was  decomposed  by  melted  lard,  the 
phosphorus  being  absorbed  :  the  phosphuretted  lard  thus  obtained 
became  acid  very  soon. 

Muriatic  acid  has  no  action  upon  lard. 

Nitric  acid  treated  with  lard  emitted  azote  mixed  with  nitrous 
gas  and  carbonic  acid  gas,  and  the  lard  always  became  acid,  and  as 
hard  as  tallow  •,  it  melted  at  36°  or  38°  Reaum.  Water  boiled 
with  this  oxygenized  lard,  and  then  reduced  to  a  small  quantity, 
was  of  a  citron  yellow  ;  it  had  a  sharp  bitter  taste,  reddened  tinc¬ 
ture  of  litmus,  and  precipitated  acetate  of  lead  and  nitrate  of  quick¬ 
silver.  -When  this  water  was  distilled  almost  to  dryness  it  yielded 
a  clear  white  liquor,  which  contained  acetic  acid,  and  did  not  pre¬ 
cipitate  the  above  metallic  solutions.  The  residual  liquid  deposited 
on  cooling  a  brown  sticky  matter,  which  became  moist  in  the  air  j 
the  supernatant  liquor  poured  off  and  placed  in  a  stove,  yielded 
crystals  of  mucous  acid.  Repeated  washings  did  not  destroy  the 
acidity  of  oxygenized  lard,  nor  alter  its  yellow  colour.  Alkohol 
boiled  upon  oxygenized  lard  dissolved  a  large  proportion  of  it  5  on 
cooling  much  of  it  separated,  and  was  considerably  whiter ;  the 
undissolved  lard  was  also  whiter :  the  alkohol  became  yellow  and 
dcid  it  retained  some  lard  in  solution,  which  was  precipitable 
by  water.  The  alkohol  being  evaporated  left  an  acid  yellow  lard, 
partly  soluble  in  water.  Boiling  alkohol  being  used  to  wash  oxy¬ 
genized  lard  did  not  separate  its  acidity,  but  rather  dissolved  it 
altogether.  Lime-water  boiled  with  oxygenized  lard  lost  its  alka¬ 
line  nature,  and  acquired  a  citron  yellow  colour.  The  solution 
was  precipitated  by  acetate  of  lead,  and  when  evaporated  to  the 
consistence  of  a  syrup,  it  was  rendered  clear  by  nitric  and  muri¬ 
atic  acid,  a  white  precipitate  being,  flung  down,  and  a  very  rank, 
odour  emitted.  Barytes  water  acquired  also  an  orange  yellow 
colour  from  oxygenized  lard  ;  which  colour  was  also  destroyed  by 
acids.  Sulphuric  acid  being  added  in  sufficient  quantity  to  sepa¬ 
rate  all  the  barytes,  the  remaining  liquid  when  evaporated  yielded 
acicular  crystals,  which  did  not  precipitate  lime-water,  were  inso¬ 
luble  in  alkohol,  and  were  not  sublimable.  Lard  boiled  with, 
concentrated  nitric  acid  for  some  time,  and  water  occasionally 
added,  deposited  on  cooling  crystals  of  mucous  acid :  beef  suet 
also  gave  the  same  result.  The  lard  thus  oxygenized  ad  maxi¬ 
mum  was  soft,  of  a  brown  colour,  soluble  in  water,  and  still  more 
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so  in  alkohol ;  the  water  it  was  washed  with,  saturated  with  pot¬ 
ash,  yielded  acetate  of  potash.  Rank  lard,  and  very  old  suet, 
treated  in  the  same  manner,  also  contained  acetic  acid.  The  pre¬ 
cipitate  formed  by  acetate  of  lead  in  the  water  which  has  been 
used  for  washing  this  hyper-oxygenized  lard,  is  a  combination  of 
the  lard  itself  with  the  oxide  of  lead,  to  which  is  added  a  little 
mucous  add ;  when  this  precipitate  is  decomposed  by  sulphuric 
acid,  the  lard  is  separated  and  swims  upon  the  liquor.  This  hyper- 
oxygenized  lard  is  precipitated  from  alkohol  by  water.  The  water 
in  which  it  is  washed  contains  nitrate  of  ammonia. 

Oxygenized  muriatic  acid  gas  passed  through  melted  lard 
was  absorbed  in  great  quantity  ;  the  lard  acquired  considerable 
weight ;  it  had  become  dirty  white,  and  so  soft  and  oily,  that  it 
ifoight  be  poured  from  one  vessel  to  another  at  10°  Reaum.  :  it 
emitted  at  first  white  acid  vapours  ;  but  being  exposed  near  two 
months  to  the  air,  it  acquired  more  solidity,  although  not  even 
equal  to  what  it  had  at  first  ;  it  was  rank,  not  sensibly  acid,  and 
left  a  slightly  bitter  taste  in  the  mouth.  Boiling  water  was  only 
able  to  separate  a  small  quantity  of  common  muriatic  acid ;  but 
nitric  acid  separated  this  acid  abundantly  with  effervescence,  and 
in  the  form  of  white  vapours  :  and  yet  the  nitric  acid  did  not  de¬ 
compose  it  any  more,  nor  did  the  lard  acquire  more  colour  or 

acquires  a  green  colour  when  exposed  to  the  air  in  contact 
with  copper,  as  it  dissolves  the  oxide  of  copper. 

Lard  triturated  with  quicksilver  did  not  acquire  any  increase  of 
weight;  so  that  if  the  quicksilver  is  oxidized,  as  some  suppose, 
in  this  preparation,  the  oxygen  is  acquired  from  the  lard  and  not 
from  the  air.  The  stronger  mercurial  ointment  being  kept  melted 
for  three  hours,  and  then  cooled,  formed  two  Very  distinct  strata; 
the  upper  one  was  perfectly  white,  the  lower  one  when  rubbed 
with  hot  water  let  go  the  greater  part  of  the  quicksilver,  the  re¬ 
mainder  of  the  quicksilver  retained  a  little  of  the  lard  which  was 
separated  by  means  of  purified  potash,  and  subsequent  solution  of 
the  soap  in  alkohol.  The  lard  was  also  separated  from  the  quick¬ 
silver  by  boiling  the  ointment  in  water  ;  the  lard,  however,  re¬ 
mained  slightly  coloured,  as  some  of  the  quicksilver  was  still  re¬ 
tained  by  it.  The  ointment  treated  with  muriatic  acid  did  not 
yield  any  oxygenized  muriatic  acid  gas.  In  old  mercurial  oint¬ 
ment  some  of  the  quicksilver  appeared  to  be  in  a  state  of  oxid«, 
but  the  greater  part  was  in  its  metallic  form.  When  quicksilver 
was  triturated  with  turpentine,  it  was  speedily  extinguished  : 
alkohol  dissolved  the  turpentine,  and  left  the  quicksilver  in  small 
globules.  It  appears  therefore  that  the  quicksilver  in  mercurial 
ointment,  at  least  when  fresh  prepared,  is  only  minutely  divided ; 
and  there  is  reason  to  think  that  this  is  the  case  with  many  other 
preparations  of  quicksilver. 

When  lard  is  united  with  nitrate  of  quicksilver,  it  forms  a  yet- 
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low  ointment,  the  surface  of  which  becomes  white  in  time  3  an 
effect  which  is  imagined  by  some  to  be  caused  by  the  absorption 
of  the  oxygen.  The  melted  ointment  being,  however,  cooled  in 
ajar  of  air,  did  not  absorb  any  of  it,  although  the  surface  became 
very  white.  Another  portion  of  melted  ointment  was  placed  in 
the  recipient  of  an  air-pump,  which  was  quickly  exhausted  3  bub¬ 
bles  of  air  were  disengaged  3  and  the  ointment  at  the  end  of  some 
hours  had  a  smooth  surface,  and  retained  its  yellow  colour.  Mr, 
Vogel  therefore  imagines  that  the  whiteness  acquired  by  the  oint¬ 
ment,  when  poured  out  into  another  vessel  and  cooled,  is  only- 
owing  to  the  disengagement  of  gas  in  very  small  bubbles,  which 
retained  by  the  upper  surface  becoming  sooner  cool  than  the  interior 
of  the  mass,  and  thus  form  a  white  crust :  when  it  is  very  slowly 
fcooled  in  the  same  vessel  as  it  was  prepared  in,  all  the  gas  is  dis¬ 
engaged  before  the  ointment  fixes,  and  it  remains  yellow.  Some 
ointment  two  years  old  was  boiled  in  water  3  the  water  was  ren¬ 
dered  yellowish,  and  acquired  a  slightly  bitter  taste,  yet  it  was 
scarcely  acid,  and  it  did  not  contain  any  quicksilver.  Recent 
ointment  treated  with  water  aftorded  the  same  result,  except  that 
it  exhibited  some  very  slight  traces  ot  quicksilver  by  means  of  a 
hydro -sulpburet.  From  these  experiments  it  appears  that  the 
acid  nitrate  of  quicksilver  is  in  fact  converted  in  yellow  nitrate  or 
nitrous  turbith,  which  is  not  simply  disseminated,  but  really  dis¬ 
solved  in  the  lard,  as  it  is  not  separated  by  keeping  the  ointment  a 
long  time  in  fusion.  Lard  kept  in  fusion  upon  nitrous  turbith, 
dissolved  it,  and  formed  the  citron  ointment. 

Neutral  nitrate  of  quicksilver  ad  minimum  was  flung  into 
melted  lard,  bubbles  of  gas  were  disengaged,  and  the  white  nitrate 
was  quickly  turned  into  a  yellow  powder  :  the  lard  became  yel¬ 
low,  and  held  quicksilver  in  solution.  As  the  quicksilver  was 
already  oxidized  ad  minimum,  it  could  not  give  out  any  oxygen  3 
therefore  the  nitrous  acid  must  have  partly  been  separated  from 
the  quicksilver,  and  united  with Jhe  lard  :  thus  the  yellow  nitrate 
was  formed  which  contains,  according  to  Braamcomp  and  Oliva, 
only  about  12  per  centum  of  nitric  acid. 

Nitrates  of  silver  or  lead,  muriate  of  platina,  or  of  hyper- 
oxygenized  quicksilver,  do  not  produce  upon  lard  the  same 
effects  as  the  nitrates  of  quicksilver,  as  they  are  scarcely  decom¬ 
posed  by  the  lard. 


Chemical  Observations.  By  Mr.  J.  M.  Haussman.— - -Ann.  de 

Chim.  No.  173. 


The  hyper-oxygenized  sulphate  of  iron  has  very  singular  pro¬ 
perties  3  it  is  entirely  insipid  when  it  contains  no  water,  and  it  ac¬ 
quires  an  astringency  beyond  that  ot  all  other  known  substance^ 
when  it  is  dissolved  in  water,  or  let  to  run  in  the  air.  |t  also  pro- 
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duces  the  most  beautiful  Prussian  blue,  and  may  be  employed  ter 
great  advantage  in  dying,  particularly  for  black. 

The  nitrate  of  iron  saturated  with  oxygen  may  be  obtained  in 
crystals  without  weakening  the  nitrous  acid,  as  was  asserted  by 
Mr.  Thenard.  The  same  nitric  acid  which  was  employed  in  tips 
experiment,  and  which  is  sold  by  Messrs.  Coustou  and  Co.  of 
Paris,  also  was  employed  in  the  preparation  of  oxalic  acid  in  the 
large  way,  and  by  the  water-bath,  and  whether  used  at  40°,  or 
diluted  with  an  equal  quantity  of  water,  it  always  produced  a  small 
quantity  of  a  fatty  substance. 

The  sugar  was  treated  with  the  acid,  either  ^concentrated  or  di¬ 
luted,  at  three  operations,  each  time  with  an  equal  quantity  of 
acid.  The  first  portion  rendered  the  liquor  brown,  produced  a 
smell  of  burnt  sugar,  and  some  grease  swam  upon  the  residuum. 
The  successive  addition  of  the  other  two  portions  of  acid  seemed 
to  augment  the  quantity  of  this  grease ;  but  the  brown  colour 
and  smell  of  burnt  sugar  disappeared,  the  oxalic  acid  being  formed 
in  abundance,  mixed  with  a  little  malic  and  citric  acids  :  perhaps 
some  acetic  acid  might  be  also  carried  off. 

The  sugar  dissolved  in  three  times  its  quantity  of  water,  and 
boiled,  did  not  yield  any  grease.  As  sugar  is  refined  with  bullock’s 
blood,  it  is  probable  that  some  of  that  substance  is  retained  during 
the  confused  crystallization  of  loaf-sugar,  and  is  converted  into 
grease  by  the  nitric  acid.  Indeed  when  oxalic  acid  was  prepared 
from  whiter  sugar-candy,  or  even  double-refined  loaf-sugar,  no 
fatty  matter  was  produced. 

Fat  oils  do  not  act  upon  asphaltum,  nor  gum -copal ;  but  when 
they  have  been  made  into  soap  and  then  separated  by  an  acid,  they 
not  only  dissolve  those  substances,  but  also  decompose  acetate  of 
lead,  and  some  other  metallic  acetates,  uniting  with  the  oxid© 
and  disengaging  the  acid.  It  is  probable  that  they  would  produce 
the  same  effect  with  other  metallic  salts.  In  general  all  fats, 
resins,  turpentines,  and  wax,  combine  easier  with  other  sub¬ 
stances  when  they  have  been  reduced  to  soap,  and  then  again  re¬ 
covered,  than  before.  '  * . 

Oil  separated  from  Marseilles  soap  was  mixed  with  powdered 
•sugar,  and  the  whole  treated  as  for  oxalic  acid.  At  the  end  of  the 
operation  the  oil  had  acquired  the  consistence  of  tallow  3  it  also  had 
become  yellowish  and  rank,  but  still  swam  upon  water.  A  second 
^exposure  to  the  same  treatment  augmented  its  rancidity,  and  gav:e 
in  some  degree  the  smell  of  wax  3  and  although  well  washed  it 
sunk  in  water,  but  still  preserved  its  solubility  in  alkohol. 

Mr.  H.  claims  some  merit  in  the  discoveries  which  have  been 
.made  by  treating  indigo  with  nitric  acid,  as  he  recommended  that 
subject  to  the  attention  of  chemists,  in  consequence  of  having  ob~v 
served  the  deflagration  that  took  place  during  the  evaporation, 
and  the  production  of  an  odour  similar  to  that  of  benzoic  acid. 

For  the  purpose  of  calico-printing,  he  now  makes  his  solution, 
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of  indigo  in  the  alkaline  solution  of  red  arsenic,  by  merely  adding 
ground  indigo  to  the  saline  liquor  till  a  very  deep  colour  is  ob¬ 
tained.  This  colour  is  afterwards  diluted  by  adding  a  dilute  solu¬ 
tion  of  caustic  potash  rather  than  water,  as  it  retards  the  absorption 
of  the  oxygen  from  the  air.  A  too  slow  absorption  is  caused  by 
adding  the  caustic  potash  in  too  great  quantity  ;  and  this  is  to  be 
avoided  as  well  in  blue  for  pencil-work,  as  in  the  blue  des  cama- 
yeux j,  which  is  obtained  by  passing  the  stuffs  that  have  been 
printed  with  indigo  ground  and  mixed  with  a  gummy  solution  of 
sulphate  of  iron,  alternately  through  troughs  of  caustic  potash, 
water,  sulphate  of  iron  oxidized  ad  minimum,  and  lastly  through 
a  trough  of  water  acidulated  with  sulphuric  or  muriatic  acid. 

When  indigo  is  ground  and  mixed  with  the  muriatic  solution  of 
tin,  with  excess  of  acid  and  oxidized  ad  minimum,  it  is  decom¬ 
posed,  and  a  gas  of  a  most  unsupportable  odour  is  emitted. 

Although  indigo  treated  with  the  muriate  of  tin  oxidized  ad 
minimum  without  the  assistance  of  a  caustic  alkali  may  not  be  of 
any  use  in  dying,  yet  the  sulphate  of  indigo  mixed  in  various  pro¬ 
portions  with  that  muriate,  alter  it  had  been  mixed  with  sulphuric 
acid,  is  used  to  produce  every  shade  of  blue  or  green. 


On  two  Processes  for  making  acetic  Ether.  By  Air ..  Henry. — 

Ann.  de  Chim.  No.  73. 

Mr.  Gehlen  says,  that  the  assertion  of  Scheele  concerning  the 
necessity  of  a  mineral  acid  being  present  in  the  process  for  pre¬ 
paring  acetic  ether,  is  founded  upon  fact,  but  that  a  minimum  of 
sulphuric  acid  will  suffice. 

In  Germany  they  usually  prepare  acetic  acid  by  decomposing 
the  acetate  of  soda  with  sulphuric  acid  9  but  to  avoid  this  source 
of  error,  some  acetic  acid  was  prepared  by  distilling  the  acetate  of 
copper  by  itself :  the  acid  thus  procured  did  not  contain  a  single 
atom  of  any  mineral  acid.  500  grammes  { 1  lb.)  of  this  acid  at 
11°  were  mixed  with  an  equal  weight  of  alkohol  at  30'®  ;  the  mix¬ 
ture  was  cohobati  d  six  times,  and  thus  4 95  grammes  of  ether  at 
24°  were  obtained.  This  ether  was  not  miscible  with  water,  it  had 
an  agreeable  odour,  and  reddened  blue  vegetable  colours.  No  gas 
was  disengaged  during  the  successive  distillations.  The  ether 
being  rectified  upon  purified  potash  no  longer  reddened  blue 
vegetable  colours  5  it  was  then  25°  strong,  and  weighed  420 
grammes, 

500  grammes  (1  lb.)  of  acetate  of  copper  in  powder  being  put 
into  a  retort,  a  mixture  of  as  much  alkohol,  and  as  much  sulphuric 
acid  previously  made  and  grown  cool,  was  poured  on  it,  and  the 
whole  slowly  distilled.  This  produced  6'40  grammes  of  ether 
mixed  with  a  small  quantity  of  sulphurous  acid,  some  of  which,  in 
the  form  of  gas,  was  also  emitted  during  the  operation.  The  ether 
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was  25*°  strong,  it  reddened  blue  vegetable  colours,  and  formed 
a  precipitate  in  barytes  water  and  in  lime  water.  This  ether  was 
rectified  upon  50  grammes  of  purified  potash ;  the  first  50 
grammes  that  passed  were  30°  strong,  the  second  28°,  the  third 
27|°,  the  fourth  26|°  ;  the  whole  mixed  together  was  28°,  and 
weighed  535  grammes. 

To  discover  if  sulphuric  ether  could  be  separated  from  acetic 
ether  by  distillation,  50  grammes  ©f  sulphuric  ether  at  56°  were 
mixed  with  200  grammes  of  acetic  ether  at  25°.  The  mixture 
after  two  days  repose  was  30°  strong.  About  /O  grammes  being 
distilled  off,  the  product  had  a  very  distinct  smell  of  sulphuric 
ether,  and  was  39°  strong. 

The  acetic  ethers  obtained  by  the  above  two  processes  were  both 
of  an  agreeable  t  dour  3  they  did  not  differ  above  4°  or  5°  in  spe¬ 
cific  gravity  :  the  first  boiled  at 50°  Reaum.  3  the  second  at  46°  : 
they  evaporated  slowly  in  the  air.  They  were  both  soluble  in  8^ 
times  as  much  water.  Sulphuric  acid  has  but  little  action  on  these 
ethers  ;  it  slightly  colours  them  :  the  two  fluids  being  mixed  to¬ 
gether  in  equal  quantities,  they  disengage  but  little  caloric,  about 
30°.  Nitric  acid  at  46°  is  rapidly  decomposed  by  acetic  ethers, 
much  nitrous  gas  is  disengaged,  and  oxalic  acid  is  found  in  the 
residual  fluid- 

The  second  process,  i.  e.  with  sulphuric  acid,  is  less  expensive, 
‘shorter,  and  yields  more  ether  ;  at  the  same  time  it  is  equally  evi¬ 
dent  from  the  success  of  the  first  process  that  the  assertion  of 
hcheele  and  Gehlen  is  far  from  truth. 


On  the  Bath  Waters.  By  Dr.  G.  S.  Gibbes. — Phil.  Journ, 

No.  58. 

Twenty-six  gallons  of  the  water  from  the  King’s  bath  being 
evaporated  in  a  brass  vessel,  yielded  2252  grains  of  residuum.  This 
residuum  was  examined  by  a  microscope,  and  appeared  to  con¬ 
tain  numberless  black  particles  which  were  also  attractible  by  the 
magnet. 

It  appears  that  iron  is  deposited  by  the  Rath  waters  in  threq- 
different  states  :  1 .  The  iron  tinges  the  glasses  used  for  drinking 

the  water,  of  a  golden  yellow  colour,  which  can  be  scraped  off' : 
this  portion  seems  to  have  been  combined  with  carbonic  acid,  and 
to  be  deposited,  by  the  avolation  of  that  acid,  in  the  form  of  ochre, 
2.  It  forms  pyritical  incrustations  about  the  reservoirs  and  chan¬ 
nels  of  the  baths.  3.  It  is  deposited  in  the  form  of  black  par¬ 
ticles,  some  of  which  appear  to  have  a  crystalline  torm,  mixed 
with  the  sand  which  is  brought  up  by  the  waters. 

It  is  therefore  probable  that  iron  exists  in  the  Bath  waters  in  a 
metallic  form,  or,  at  least,  approaching  to  it.  The  quantity  off 
iron  has  been  hitherto  estimated  only  by  observing  what  has  been 
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deposited  upon  the  drinking-glasses,  in  the  form  of  yellow 
-carbonate,  or  oxide  3  but  this  quantity  is  very  inadequate  to  ac¬ 
count  for  the  effects  produced  by  the  waters  on  the  human  con- 
.Stitutiom 


On  the  supposed  Production  of  muriatic  Acid  from  Water  by 

Galvanism.  By  Dr.  C.  Wilkinson. — Phil.  Jo  urn.  No.  58. 

In  consequence  of  Prof.  Pacchioni’s  experiments  being 
published,  four  ounces  of  very  pure  distilled  water  were  subjected 
to  the  influence  of  800  plates  for  30  hours.  About  2  drachms  of 
water  disappeared,  and  what  remained  evidently  contained  muri¬ 
atic  acid.  1 

On  repeating  the  experiment,  with  the  precaution  of  having  the 
galvanic  apparatus  in  one  room,  and  bringing  the  wires  through 
two  small  holes  in  a  door  to  the  water  placed  in  an  adjoining 
room,  not  the  slightest  trace  of  muriatic  acid  was  found  in  the 
residual  water  :  and  therefore  it  is  probable  that  the  muriatic  acid 
arises  from  the  acid  mixture  employed  in  the  galvanic  apparatus, 
iand  thus  led  Pacchioni  into  an  error. 

It  is  said  that  Mr.  Peel  discovered  this  acid  by  decomposing  two 
ounces  of  water ;  but  1000  galvanic  plates  in  troughs,  if  even  re¬ 
plenished  every  24  hours  with  fresh  acid  and  water,  would  require 
three  Weeks  to  decompose  this  quantity  of  water  :  it  is  therefore 
to  be  wished  that  Mr.  Peel’s  experiments  had  been  more  fully 
explained. 

On  the  Production  of  Acids  and  Alkali  in  pure  Water,  by  Galvanism . 

By  Mr.  Charles  Sylvester. — Phii.  Journ.  No,  0O. 

When  the  experiment  was  made,  by  bringing  the  two  wires 
dnto  a  portion  of  pure  water  in  one  single  vessel,  not  the  smallest 
quantity  of  muriatic  acid  was  formed.  Mr.  Wilkinson  found  the 
same  result  to  take  place.  The  experiments  of  Mr.  Peel  and  of 
Dr.  Pacchioni  were  made  in  the  same  manner  3  and  therefore  it 
seems  most  probable  that  they  did  not  produce  either  the  muriatic 
acid,  or  any  alkali. 

But  when  some  of  the  water  was  put  into  a  tube,  closed  at  the 
bottom  with  a  piece  of  very  thin  bladder,  and  this  tube  immersed 
in  another  portion  of  water  contained  m  a  wine-glass,  then  it  the 
positive  wire  be  inserted  into  the  tube,  and  the  negative  wire  into 
the  wine-glass,  and  the  process  continued  with  a  moderate  sized 
apparatus  for  about  half  an  hour,  a  perceptible  quantity  of  muri¬ 
atic  acid  will  be  found  in  the  water  of  the  tube,  and  a  portion  of 
alkali,  probably  soda,  in  the  Wine-glass,  Allowing  that  the  bladder 
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might  have  contributed  to  the  production  of  the  acid,  whence  came 
the  alkaii  ?  One  person  suspects  it  comes  from  ihe  glass. 

A  tube  of  tobacco-pipe  clay,  well  burned,  was  filled  with 
water,  and  when  the  pores  of  it  were  saturated  with  moisture,  it 
was  fixed  upright  in  a  platina  cup  also  containing  water.  This 
cup  was  placed  upon  the  copper  end  of  the  trough,  and  a  platina 
wire  connected  with  the  zinc  end  reached  to  the  bottom  of  the 
tube.  Bubbles  were  emitted  from  both  portions  of  water,  and  in 
less  than  ten  minutes  they  exhibited  characters  which  shewed 
that  an  alkali  had  been  generated  in  the  cup,  and  an  acid  in  the 
tube.  At  the  end  of  four  hours  the  water  in  the  tube  gave,  on 
adding  sulphate  of  silver,  a  precipitate  of  muriate  of  that  metal  > 
and  the  water  in  the  cup  being  evaporated  to  dryness,  the  resi¬ 
duum  ignited,  and  again  dissolved  in  water,  was  found  to  be  a 
fixed  alkali,  which  was  more  abundant  than  the  acid. 

In  other  experiments  the  acid  was  most  predominant  *r  some-, 
times  the  nitric  acid  was  formed,  and  little  or  none  of  the  muri¬ 
atic.  It  appears  therefore  that  the  nitric  and  muriatic  acids  are 
formed  by  the  oxygen,  separated  by  the  decomposition  of  part  of 
the  water,  uniting  with  the  undecomposed  water,  and  that  the 
hydrogen  is  then  carried  by  the  electricity  through  the  bladder 
or  other  substance  to  the  other  wire,  where  it  combines  with  the 
undecomposed  water  in  the  other  vessel  so  as  to  form  an  alkali . 
so  that  both  these  acids  and  the  three  alkalies  are,  as  well  as  water, 
oxides  of  hydrogen . 


On  the  Formation  of  oxygenized  muriatic  Acid,  ly  the  Voltaic  Pile . — - 

By  fir.  Belloni  dit  Monza. 

The  formation  of  oxygenized  muriatic  acid  by  the  Voltaic  pile , 
may  be  accounted  for  in  three  ways  : 

1.  By  supposing  with  Pacchioni,  that  the  muriatic  and  oxyge¬ 
nized  muriatic  acids  are  formed  from  water  by  the  abstraction  of 
some  of  its  oxygen. 

2.  By  supposing  with  Mascagni,  that  the  positive  wire  furnishes 
oxygen,  and  surcharging  the  water  with  oxygen,  converts  it  into 
the  acids.  In  which  case,  may  we  not  suppose  that  the  negative, 
wire  conveys  the  muriatic  principle? 

3.  By  supposing  that  the  oxygen  and  hydrogen  disengaged 
from  the  water  unites  with  some  principle  contained  in  the  water, 
although  not  discoverable  by  reagents  5  so  that  an  acid  is  produced 
by  the  action  of  the  positive  wire,  and  an  alkali  by  the  negative. 

The  purest  distilled  water  exposed  to  the  sun  for  some  weeks 
causes  a  precipitation  in  t  he  nitrates  of  lead,  or  of  silver.  It  first 
shews  traces  of  ammonia,  and  afterwards  of  an  acid. 

Water  was  exposed  in  two  tubes  closed  at  the  bottom  with 
linen,  to  the  Voltaic  pile,  with  gold  wires :  the  water  in  the  tube' 
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connected  with  the  negative  pole  was  alkaline,  and  that  with  the 
positive  was  acid.  . 

When  the  tubes  were  filled  with  a  solution  of  muriate  of  soda 
and  plunged  into  a  similar  solution,  hydrogen  was  disengaged 
from  the  negative  wire,  and  a  few  bubbles  of  air  appeared  on  the 
positive  wire.  Oxygenized  muriatic  acid  was  produced  in  the  posi¬ 
tive  tube,  and  alkali  was  formed  in  the  other.  When  a  gold  wire 
was  used  on  the  positive  side,  a  solution  of  the  gold  took  place  in 
lieu  of  the  production  of  a  free  acid. 

It  follows  from  these  experiments,  and  others  not  related, 

1.  That  a  platina  wire  on  the  positive  side  always  produces  in 
the  muriate  of  soda  oxygenized  muriatic  acid,  and  never  the  simply 
acid. 

2.  The  saturation  of  the  water  with  muriate  of  soda  is  a  matter 
of  indifference. 

3.  It  is  likewise  indifferent  whether  the  negative  wire  be  of  gold, 
platina,  or  any  other  metal  3  and  wl  ether  the  water  in  this  tube 
be  pure,  or  saturated  with  common  salt. 

4.  An  acid  is  never  formed  in  the  positive  tube  when  a  gold 
wire  is  employed  on  that  side,  whatever  may  be  the  wire  or  water 
on  the  negative  side. 

5.  The  formation  of  the  oxygenized  muriatic  acid,  or  of  the 
solution  of  gold,  may  be  observed  in  less  than  a  quarter  of  an 
hour. 

6.  Oxygenized  muriatic  acid  may  be  obtained  by  a  platina  wire, 
whether  the  apparatus  be  exposed  to  the  light  or  not. 

7.  The  platina  wire  disengages  a  quantity  of  gas  in  proportion 
to  the  quantity  of  muriate  of  soda  in  the  water  3  or  to  the  force  of 
the  pile,  and  the  length  of  time  employed  in  the  process. 

S.  The  same  phenomena  take  place  if  the  galvanic  corpmunica* 
tion  is  formed  by  several  tubes,  but  they  are  weaker. 

9.  If  the  activity  of  the  pile  be  increased  and  the  poles  changed, 
there  is  a  disengagement  of  gas  from  the  positive  wire,  whether  it 
be  gold  or  platina. 

10.  If  the  positive  tube,  containing  a  gold  wire  already  acted 
upon  by  the  acid  that  is  formed,  is  made  negative,  the  yellow 
colour  disappears,  clouds  are  formed  round  the  wire,  and  the  water 
becomes  alkaline. 

11.  If  the  positive  tube  is  filled  with  muriatic  acid,  it  is  con¬ 
verted  into  oxygenized  muriatic  acid  3  and  if  the  negative  tube  is 
filled  with  the  simple  acid,  it  disappears,  and  the  water  becomes 
alkaline. 

12.  When  pure  water  is  used,  the  alkali  makes  its  appearance 
first  3  but  when  a  solution  of  muriate  of  soda  is  employed,  the 
acid  appears  first.  If  two  platina  wires  are  inserted  into  -Sealing- 
wax  in  a  single  tube  plunged  into  a  glass  of  salt-water,  oxyge¬ 
nized  muriatic  acid  is  formed. 

13.  Two  copper  wires  inserted  into  sealing-wax  in  a  single  tube. 
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or  in  two  tubes  filled  with  muriate  of  soda,  the  negative  wird 
evolves  hydrogen,  and  the  wire  is  covered  with  a  yellow  crust,  in¬ 
stead  of  a  green  one,  as  when  water  only  is  used. 

1.4.  A  positive  gold  wire,  and  a  negative  plaiina  wire,  inserted 
into  the  nitrate  of  potash,  disengages  more  gas  from  the  negative 
wire  than  from  the  positive 3  the  water  on  the  positive  side  be¬ 
comes  acid,  and  that  on  the  negative  alkaline. 

15.  Gas  is  also  disengaged  when  a  solution  of  alum  is  used  :  the 
water  reddens  litmus  for  a  short  time  3  but  the  negative  pole  has 
no  signs  of  any  alkalization. 

10.  A  solution  of  muriate  of  ammonia  only  slightly  redden^ 
tincture  of  litmus  3  very  little  gas  is  disengaged  from  the  platind 
wire  in  the  positive  side,  and  oxygenized  muriatic  acid  is  formed 
in  the  tube,  lire  negative  wire  evolves  much  gas,  and  the  water 
acquires  alkaline  properties. 

Brugnatelli  had  already  announced  in  the  22d  volume  of  his 
Annals  of  Chemistry,  that  muriatic  acid  was  formed  by  a  gold  wire 
from  the  muriates  of  lime,  potash,  and  ammonia.' 

Note  of  Professor  Veau-de- Launay . 

In  repeating  the  experiments  of  Pacchioni  and  Brugnatelli,  & 
strong  odour  of  oxygenized  muriatic  acid  was  once  perceived,  the 
wdtef  remained  colourless,  but  instantly  precipitated  nitrate  of 
silver.  In  this  experiment  the  pile  was  composed  of  10S  pair  of 
plates,  having  cloth  moistened  with  muriate  of  .ammonia  between 
each  pair.  When  nitrate  of  potash  was  used,  no  sensible  phe* 
■nomena  took  place.  1 

When  a  slip  of  tin  connected  the  water  with  the  copper  end  of 
the  pile,  no  signs  of  the  muriatic  acid  or  of  alkali  appeared  3  it 
produced  a  very  light  rose-red  precipitate  with  nitrate  oi  silver, 
which  appeared  to  arise  from  the  tin,  as  the  extremity  in  the  water 
was  rendered  rather  black. 

When  both  wires,  either  of  gold  or  of  platina,  were  in  the' 
same  tube,  only  oxygen  and  hydrogen  were  disengaged,  in  the  re¬ 
quisite  proportions  to  form  water.  In  an  experiment  that  lasted 
eight  days,  a  gramme  (15^  grains)  of  water  was  decomposed,  by 
the  action  of  a  trough  of  50  pair  of  four-inch  square  plates,  the 
cells  being  filled  with  fine  sand  moistened  with  a  solution  of  com* 
mon  salt.  This  trough  continued  in  action  for  more  than  a  month, 
the  liquor  in  the  cells  being  renewed  twice  or  three  times  a  week  3 
and  its  power  appeared  to  be  in  proportion  to  the  oxidizement  oi 
the  metal.  >  ' 


Observations . — The  long-depending  dispute  respecting  the  pro¬ 
duction  of  acid  and  alkaline  matter  in  water  is  at  length  com¬ 
pletely  decided  by  a  paper  lately  read  before  the  Ro^al  Society,  in 
which  Mr.  Davy  has  pointed  out  the  sources  of  the  errors  that 
have  so  long  obscured  the  subject-. 


Formation  of  oxygenized  muriatic  Acid  by  the  Voltaic  Pile.  4JI 

As  the  paper  is  not  yet  printed,  we  can  only  state  the  principal 
discoveries  that  struck  us  when  it  was  read. 

The  fixed  alkali  formed  in  these  experiments  comes  from  the 
glass,  or  other  substance  in  which  the  water  is  contained.  The 
traces  of  volatile  alkali  sometimes  observed  arise  from  the  union 
of  the  nascent  hydrogen  in  the  negative  tube  with  the  nitrogen  of 
the  common  air  contained  in  the  water. 

The  muriatic  acid  is  either  extracted  from  the  animal  or 
vegetable  substance  used  in  the  experiment,  or  it  arises  from  the 
decomposition  of  some  common  salt  contained  in  the  substance  in 
which  the  water  is  contained.  The  origin  of  the  nitric  acid  is 
similar  to  that  of  tire  volatile  alkali,  namely,  from  the  nascent 
oxygen  uniting  with  the  nitrogen  in  the  water. 

The  galvanic  fluid  is  capable  of  decomposing  all  saline  solutions, 
whether  alkaline,  earthy,  or  metallic  5  and  it  even  extracts  and  de¬ 
composes  the  saline  principles  contained  in  solid  insoluble  com¬ 
binations,  when  saline  stones,  &c.  are  used  as  tubes  to  contain  the 
water. 

In  all  these  decompositions  the  acid  matters  are  collected  in  the 
positive  tube,  and  the  alkaline  or  alkalino-earthy  matters,  with  the 
metallic  oxides  in  the  negative.  Moreover,  if  an  acid  is  put  in  the 
negative  tube,  it  will  be  transferred  into  the  positive,  even  through 
alkalies  contained  in  an  intermediate  tube.  In  like  manner,  alka¬ 
lies  will  be  transferred  from  the  positive  tube  into  the  negative, 
even  although  an -acid  is  interposed. 

Galvanism  is  therefore  a  powerful  instrument  of  analysis.  By  it 
Mr.  D.  detected  saline  matter  in  water  that  appeared  to  be  pure  by 
the  usual  tests,  and  his  suspicions  were  confirmed  by  the  slow  dis¬ 
tillation  of  the  fluid.  He  was  also  able  to  separate  the  saline  ingre¬ 
dients  from  muscular  flesh,  vegetable  matters,  gypsum,  sulphate 
of  barytes,  fluate  of  lime,  zeolite,  lepidolite,  and  even  agate. 

As  is  usual  with  those  who  discover  a  principle  of  such  extensive 
application,  Mr.  Davy  endeavours  to  overthrow  the  received  theory 
of  chemical  attraction,  and  affects  to  consider  this  attraction  as 
dependent  upon  the  electric  attraction  and  repulsion  of  the  con¬ 
stituent  principles  of  the  compounds.  This,  however,  appears,  as 
far  as  we  can  at  present  judge,  to  be  liable  to  the  same  objection 
as  the  Indian  theory  of  the  support  of  the  earth  on  the  back  of  an 
elephant.  Upon  what  then  does  the  elephant  stand  ?  on  a  tortoise. 
And  on  what  stands  the  tortoise  ?  I — I — I  do  not  know'.  So  in 
Mr.  Davy’s  new  theory.  On  what  do  the  combinations  and  de¬ 
compositions  depend  ?  On  their  chemical  attractions.  On  what 
do  their  chemical  attractions  depend  ?  On  the  electrical  states  of 
their  component  parts.  But  on  what  do  these  depend  ?  T-he  only 
answer  must  be,  I  do  not  know.  So  that  this  theory  is  in  reality 
only  a  multiplication  of  causes,  which  is  against  the  rules  of  souftd 
philosophy. 
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On  the  spirituous  Liquors  provided  for  Troops.  By  Mr.  Parmen- 
tier. — Ann.  de  Chini .  No.  1/5. 

It  is  usual  in  France  to  rectify  the  brandy  so  far  that  it  requires 
the  addition  of  water  in  order  to  become  fit  for  drinking.  The 
retailers  distinguish  the  strength  of  these  spirits  by  the  terms 
3—5,  3—6,  4—7,  5 — p,  and  6 — 11  ;  in  which  the  first  number 
expresses  the  number  of  pints  (or  gallons)  of  the  spirit,  which 
when  added  to  water,  will  yield  a  number  of  pints  (or  gallons) 
of  the  usual  strength  equal  to  the  second  number. 

The  quality  of  the  water  thus  mixed  with  the  rectified  spirit  is 
not  indifferent.  Well-water  is  far  the  best,  and  in  winter  it  should 
be  warmed  to  25°  or  30°  Reaum.  If  the  water  is  not  clear  the 
mixture  will  be  turbid,  but  a  handful  of  well-washed  sand  flung 
into  it  will  carry  down  the  impurities.  As  the  mixture  is  usually 
deficient  in  colour,  the  addition  of  burnt  sugar  is  used,  which 
not  only  colours  the  spirit,  but  also  gives  it  a  taste  similar  to  that 
of  old  brandy.  If,  however,  the  mixture  is  too  high  coloured, 
skimmed  milk  is  used  to  get  rid  of  this  inconveniency. 

Weak  brandy  may  be  rendered  stronger  by  the  addition  ©f  alko- 
hoi.  It  is  however  more  usual  to  lower  the  strength  of  the  stronger 
brandies  ;  except  in  countries  where  the  vine  is  not  cultivated, 
and  where  the  alkohol  from  cider,  perry,  or  grains  is  employed 
to  adulterate  the  weak  brandy  imported  into  those  countries ;  but 
it  is  scarcely  possible  entirely  to  disguise  the  taste  of  these  ad¬ 
ditions. 

When  alkohol  is  first  mixed  with  water,  it  has  not  the  taste  of 
brandy,  nor  is  it  homogeneous  ;  the  temperature  of  the  mixture 
is  raised,  and  it  requires  about  15  days  to  become  perfectly  homo¬ 
geneous,  and  then  it  is  much  softer  to  the  taste,  and  more  agree¬ 
able.  The  acetous  and  malic  acids  which  are  usually  contained 
in  brandy  are  by  no  means  essential  to  its  composition  ;  per¬ 
fumers,  and  the  more  celebrated  makers  of  liqueurs,  separate 
them  with  the  utmost  care.  The  addition  of  volatile  alkali  lately 
proposed  as  a  means  of  giving  new  brandy  the  flavour  of  old,  is 
founded  on  the  neutralization  of  those  acids,  which  although 
found  in  new  spirit,  disappear  after  a  certain  length  of  time. 
Hence  the  mixture  -of  alkohol  with  water  may  be  adopted  as  a 
means  of  forming  brandy  of  the  proper  strength,  when  the  saving 
of  the  expense  of  carriage  is  an  object  of  consideration.  The 
best  proportion  in  order  to  form  brandy  of  18°  of  Cartier  (which 
is  the  proper  strength  for  distribution),  is  10  parts  of  alkohol  at 
33°,  and  S  parts  of  water  at  the  temperature  of  10"  Reaum.  The 
mixture  must  be  frequently  agitated,  and  left  for  12  or  15  days 
before  its  density  is  examined^  The  use  of  hydrometers  with  ail 
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'attached  thermometer  ought  to  be  adopted  in  the  army  to  ascer¬ 
tain  the  strength  of  the  spirit  delivered  out.  It  is  however  far 
preferable  to  issue  the  spirits  manufactured  in  the  country.,  from 
whatever  material  they  may  be  obtained,  provided  they  do  not 
exceed  the  proper  strength,  nor  fall  considerably  short  of  it,  than 
to  transport  from  a  distance  either  alkohol  or  other  spirits.  And 
even  in  regard  to  ammunition  bread,  it  is  far  better  to  deliver 
out  that  which  is  usual  in  the  country,  than  to  adopt  a  general 
rule  for  its  composition,  which  is  frequently  productive  of  heavy 
expense  and  many  abuses  in  the  commissary’s  department. 


Experiments  on  the  different  Kinds  of  Quinquina.  By  Mr. 
Vau oueli n . — Ann.  de  Chim.  No.  1JQ. 


There  are  several  kinds  of  quinquina  employed  in  medicine  ; 
out  the  bark  of  cinchona  officinalis,  tire  red  quinquina  sometimes 
called  quinquina  Pitton,  and  the  yellow  quinquina,  are  the  most 
usual  :  the  other  kinds  are  seldom  found  in  the  shops. 

Mr.  Seguin  has  stated  that  the  species  of  quinquina  which  are 
febrifuge  precipitate  tannin,  but  those  which  do  not  possess  that 
quality  precipitate  gelatine  :  but  this  criterion  is  by  no  means 
just. 

Mr.  Vauquelin  has  examined  as  many  of  the  different  soecies  as 
he  could  procure.  All  .of  them  were  examined  by  an  "infusion 
made  of  4  ounces  of  the  bark  with  2  litres  (4|  wine  pints)  oh 
water  at  12h 

The  yellow  quinquina  is  pale  yellow  -  it  is  more  bitter  and 
less  astringent  than  the  red.  Its  fracture  is  partly  woody  and 
partly  resinous.  It  is  very  slightly  rolled  up.  It  is  sometimes  con¬ 
founded  with  the  bark  of  angustura.  The  infusion  is  yellow, 
very  bitter,  and  slight ]y  astringent.  It  abundantly  precipitates 
isinglass.  It  renders  the  solution  of  sulphate  of  iron  green  like 
bile,  and  after  some  time  forms  a  precipitate  of  the  same  colour. 
It  precipitates  antimoniated  tartriteof  potash  of  a  yellowish  white! 
It  throws  down  oxalate  of  lime  on  being  added  to  oxalate  of  am¬ 
monia.  It  reddens  tincture  of  litmus. 

When  the  precipitate  by  glue  was  separated,  the  infusion  had 
lost  its  colour  and  asiringency,  but  was  still  bitter.  It  became 
gieen  as  before,  but  more  yellow,  with  sulphate  of  iron.  It  also 
gave  a  white  precipitate  with  emetic  tartar. 

When  the  precipitate  by  emetic  tartar  was  separated,  the  infu¬ 
sion  still  precipitated  glue  and  sulphate  of  iron,  but  less  abun¬ 
dantly.  Ihe  precipitate  formed  by  emetic  tartar  was  rendered 
green  by  sulphate  of  iron. 

The  decoction  afforded  nearly  similar  results.  It  also  preci¬ 
pitated  the  sulphate  of  copper  of  a  reddish  yellow  colour,  and 
tne  acetate  of  lead,  yellowish  white  j  the  same  as  the  infusiom 

N 0-.  VII. - VOL.  II.  3  P 


474  Experiments  on  the  different  Kinds  of  Quinquina. 

The  quinquina  of  Santa  Fe  is  externally  gray,  but  red  within. 
It  is  thick,  slightly  rolled  up,  astringent,  and  a  little  bitter.  Its 
infusion  is  much  redder  than  that  of  the  yellow  kind.  It  precis 
pitates  glue  in  reddish  flakes,  and  the  infusion  of  yellow  quin¬ 
quina  very  abundantly  in  red.  It  does  not  precipitate  emetic 
tartar,  but  it  precipitates  sulphate  of  iron  of  a  fine  deep  green. 
It  reddens  litmus,  and  throws  down  oxalate  of  lime  when  added 
to  oxalate  of  ammonia.  It  precipitates  both  acetate  of  lead  and 
sulphate  of  copper  of  a  reddish  brown.  The  decoction  produced 
effects  nearly  similar  j  but  it  did  not  become  turbid  on  cooling 
like  that  of  yellow  quinquina.  As  the  substance  thus  separated 
from  the  latter  is  the  cause  of  the  metallic  precipitates,  except 
that  from  emetic  tartar,  it  appears  that  this  kind  contains  leg's  of 
this  principle,  as  well  as  none  of  that  which  precipitates  emetic 
tartar  j  we  may  also  assure  ourselves  that  it  is  a  weaker  febrifuge. 

The  infusion  of  gray  quinquina  (called  “  superieure”)  is  almost 
colourless  ;  it  is  bitter  and  astringent.  It  precipitates  glue  white, 
tan  red,  emetic  tartar  very  abundantly  and  white,  sulphate  of 
iron  very  fine  emerald  green.  It  does  not  produce  any  change  in 
the  infusion  of  yellow  quinquina.  « 

The  infusion  of  the  quinquina  called  gris-canelle  is  deep  red  j 
It  is  bitter  and  astringent.  It  precipitates  glue  of  a  yellowish 
brown,  and  gives  a  green  with  sulphate  of  iron.  It  does  not 
precipitate  emetic  tartar,  not  infusion  of  quinquina  gris  superieure , 
nor  the  infusion  of  tan,  but  it  precipitates  infusion  of  yellow 
quinquina  in  yellowish  brown.  The  precipitate  dries  easily,  swells 
by  heat,  exhales  an  odour  like  animal  substances,  and  leaves  a 
spongy  coal.  These  vegetable  infusions,  precipitated  by.  one 
another,  had  no  longer  any  action  upon  emetic  tartar,  but  they 
still  precipitated  glue,  and  the  infusion  of  yellow  quinquina  pre¬ 
cipitated  by  glue  still  precipitates  emetic  tartar. 

The  red  quinquina  is  erroneously  called  ((  quinquina  Pitton 
It  is  darker  than  the  c.  officinalis,  usually  very  thick,  end  not 
rolled  up.  Its  fracture  is  fibrous  and  not  resinous.  It  is  astrin¬ 
gent,  but  very  slightly  bitter.  Its  infusion  is  slightly  orange  ;  it 
precipitates  glue  reddish,  emetic  tartar  yellowish  white,  infusion 
of  quinquina  gris-canelle  brown,  sulphate  of  iron  green.  It  acts 
upon  the  other  metallic  solutions  lil$e  the  other  species. 

A  gray  quinquina,  which  appeared  to  be  quinquina  de  Loxa, 
was  very  thin  and  rolled  up  j  k  came  probably  from  young  trees, 
or  branches  5  the  colour  of  its  infusion  was  like  Malaga  wine. 
It  had  an  astringent  and  bitter  taste.  It  precipitated  glue  white, 
tan  reddish  yellow,  yellow  quinquina  gray,  emetic  tartar  yel¬ 
lowish  white,  sulphate  of  iron  green,  and  the  acetate  of  lead 
white.  It  did  not  precipitate  sulphate  of  copper,  nor  the  infu¬ 
sion  of  quinquina  of  Santa  Fe.  This  kind  ought  to  be  very  effi¬ 
cacious  in  medicine. 

The  infusion  of  flat  gray  qyiinquina  was  coloured  like  Malaga 
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\\Vine  ;  it  had  a  faint  taste  without  astringency  or  bitterness.  It 
precipitated  yellow  quinquina  brown,  sulphate  of  red  oxide  of  iron 
green.  It  did  not  affect  emetic  tartar,  glue  or  quinquina  canelle. 
From  which  it  appears  that  this  is  hot  a  true  quinquina,  nor  even 
possessed  of  any  febrifuge  properties. 

One  hundred  grammes  of  a  yellow  quinquina  (cinchona  pu- 
bescens  Walh;)  infused  in  cold  water  yielded  a  golden  coloured 
liquor,  very  bitter,  and  frothing  by  being  shook.  Tincture  of 
galls  formed  a  precipitate  with  it,  which  was  redissolved  oh  add¬ 
ing  more  tincture,  but  water  made  it  again  appear.  The  liquor 
also  precipitated  emetic  tartar,  and  nitrate  of  quicksilver  yellowish 
"White.  It  changed  sulphate  of  iron  to  a  fine  green,  without  pre¬ 
cipitating  any  thing.  It  did  not  affect  glue,  nor  redden  tincture  of 
litmus.  By  evaporation  it  left  a  rose-coloured  substance,  and 
afterwards  a  brown  one.  The  brown  extract  was  very  bitter, 
soluble  in  warm  water,  and  in  alkohol.  The  watery  solution 
was  precipitated  by  galls,  emetic  tartar,  and  nitrate  of  quick¬ 
silver,  audit  rendered  sulphate  of  iron  green.  The  oxymuriatic 
.acid  lost  its  peculiar  odour,  and  formed  a  fiocculent  precipitate.  It 
was  not  precipitated  by  glue,  sulphuric  acid,  or  acetous  acid,  nor 
did  it  exhale  ammonia  by  the  addition  of  potash.  By  distilla¬ 
tion  it  yielded  water,  ammonia,  and  a  purple  oil  which  did  not' 
colour  alkohol ;  the  charcoal  on  incineration  contained  lime  and 
oxide  of  iron.  This  is  probably  the  efficacious  principle  in  the 
cure  of  fevers.  The  liquor  left  after  the  evaporation  treated 
With  alkohol  yielded  to  it  more  of  this  brown  substance,  and  left 
a  thick  mucilage,  without  odour  or  colour,  very  soluble  in  water, 
-and  furnishing  lamellar  crystals  of  salt  ot  quinquina. 

The  bark  of  the  cinchona  officinalis  is  the  most  ancient  kind 
of  quinquina.  It  is  externally  gray,  internally  red.  It  is  thin 
and  rolled  up.  It  has  a  shining  resinous  fracture,  slightly  fibrous. 
It  is  astringent  and  bitter  3  its  powder  is  reddish  yellow  with  a 
shade  of  gray.  It  gave  by  infusion  in  cold  water  a  lighter  co¬ 
loured  and  more  mucilaginous  liquor  than  the  last.  This  infusion 
.slightly  reddened  tincture  of  litmus,  and  presented  the  same  ap¬ 
pearances  with  reagents  as  the  former.  On  evaporation  it  yielded 
a  similar  deposit:  the  supernatant  liquor,  after  the  matter  that 
coloured  it  was  separated  by  alkohol,  afforded  crystal  of  salt  of 
quinquina.  The  residue  of  the  first  infusion  being  treated  with, 
hot  water,  precipitated  galls  and  nitrate  ot  quicksilver,  and  ren¬ 
dered  sulphate  of  iron  green,  but  it  djd  not  affect  tartar  emetic, 
or  glup. 

The  cold  infusion  of  cinchona  magnifolia  was  ruby  red,  a  little 
mucilaginous,  slightly  bitter,  but  very  astringent.  It  did  not 
redden  tincture  of  litmus.  It  was  not  precipitated  by  galls  or 
emetic  tartar.  Glue  precipitated  it  abundantly.  Sulphate  ot  iron 
rendered  it  green,  like  oxide  ot  chrome  3  the  oxymuriatic  acid 
turned  this  to  a  dirty  green.  Is  also  precipitated  the  eold  infusion 
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of  c.  pubescens,  and  c.  officinalis.  The  second  cold  infusion  ©f 
this  quinquina  did  not  precipitate  glue.  The  infusion  evaporated 
to  an  extract  was  partly  soluble  in  alkohol,  and  the  solution  di¬ 
luted  with  water  was  similar  in  its  effects  to  the  infusion.  The 
part  insoluble  in  alkohol  was  red,  and  blackened  in  the  air.  It 
redissolved  in  water,  the  solution  was  not  precipitated *by  glue  or 
galls,  but  it  precipitated  emetic  tartar  and  nitrate  of  quicksilver. 
It  also  rendered  sulphate  of  iron  green.  It  yielded  ammonia  by 
distillation. 

Another  kind  of  quinquina,  without  any  name,  yielded  a 
lighter  coloured  infusion  than  the  last,  but  it  was  more  bitter  and 
less  astringent.  It  reddened  tincture  of  litmus  5  it  did  not  preci¬ 
pitate  galls  nor  emetic  tartar,  but  it  precipitated  glue  and  nitrate  of 
quicksilver,  and  rendered  sulphate  of  iron  green.  In  general  it 
resembled  quinquina  magnifolia. 

The  true  quinquina  Pitton  strongly  resembles  the  quinquina  of 
Saint  Domingo  that  was  analysed  by  Fourcroy  in  colour,  form, 
and  extreme  bitterness.  Its  cold  infusion  was  the  colour  of  venous 
blood.  It  precipitated  tincture  of  galls,  emetic  tartar,  nitrate  of 
quicksilver,  and  sulphate  of  iron.  It  was  not  affected  by  glueN 
Oxymuriatic  acid  formed  a  precipitate  with  it,  but  not  any  other 
acid.  The  residuum  by  evaporation  was  partly  soluble  in  alkohol  * 
and  the  solution  resembled  the  original  infusion.  The  insoluble 


part  was  gray  and  earthy. 

.The  following  species  of  quinquina  were  brought  over  by 
Humboldt  and  Bonpland  : 

The  quinquina  of  Loxa,  from  branches  of  two  years  old,  col¬ 
lected  for  the  Iking  of  Spain,  was  externally  gray,  yellowish 
within,  thin,  rolled  up,  bitter  and  astringent.  The  infusion  was 
reddish  yellow  5  it  precipitated  galls,  emetic  tartar,  and  acetate 
of  lead  in  yellowish  white,  iron  blueish  green,  oxalate  of  ammo¬ 
nia  white,  and  glue  in  white  flocks.  The  precipitates  by  glue 
and  emetic  tartar  were  redissolved  by  an  excess  of  the  infusion. 
This  kind  is  probably  of  great  efficacy. 

The  white  quinquina  of  Santa  Fe  is  externally  rusty  yellow*, 
internally  darker  5  it  is  flat  and  thick.  It  has  a  granular  fracture 
like  beech  bark.  It  is  neither  bitter  not  astringent.  The  cold 
infusion  was  of  a  deeper  yellow  than  the  last.  It  did  not  precipi¬ 
tate  galls,  emetic  tartar,  or  glue.  It  rendered  sulphate  of  iron 
green,  and  precipitated  acetate  of  lead  brownish  yellow.  It  was 
of  course  not  a  true  quinquina. 

The  orange-coloured  quinquina  of  Santa  Fe  is  cinnamon  yellow. 
It  is  thick,  very  fibrous  in  its  fracture.  The  thin  pieces  are  rolled 
up,  the  others  flat.  It  is  not  astringent.  The  cold  infusion  is 
scarcely  coloured,  and  bitter.  It  precipitates  tannin  and  emetic 
tartar  white.  It  does  not  precipitate  glue,  nor  infusion  of  q. 
of  Loxa.  It  renders  sulphate  of  iron  slightly  green.  It  ought 
not  to  be  of  much  efficacy. 
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Common  quinquina  of  Peru  is  gray  externally,  ochry  red  in¬ 
ternally,  its  surface  is  rough,  it  is  rolled  up,  bitter  and  astringent. 
Its  cold  infusion  was  slightly  yellow.  It  precipitated  emetic 
tartar,  glue,  and  tannin  in  yellowish  white,  and  sulphate  of  iron 
green.  It  reddened  litmus  paper.  It  appears  to  be  the  same  as 
the  gray  quinquina  called  superieure. 

'  Red  quinquina  of  Santa  Fe  appeared  to  be  the  same  with  that 
above  called  simply  quinquina  of  Santa  Fe. 

Yellow  quinquina  ot  Cuenca,  from  branches  of  four  to  six 
years  old,  but  which  appeared  to  be  damaged,  was  gray  exter¬ 
nally,  covered  with  a  white  lichen,  and  internally  brown  yellow. 
It  had  a  fibrous  fracture,  scarcely  any  taste.  The  cold  infusion 
was  neither  bitter  nor  astringent,  and  did  not  precipitate  etnetic 
tartar,  glue,  or  tannin.  It  rendered  sulphate  of  iron  green,,  and 
precipitated  acetate  of  lead.  It  odght  not  to  be  a  febrifuge. 

For  the  sake  of  comparison  Mr.  Vauquelin  examined  several 
substances  analogous  in  some  respects  to  quinquina. 

The  infusion  ot  galls  precipitated  glue  white,  iron  blue,  emetic 
tartar  yellowish  white,  infusion  of  yellow  quinquina  in  dirty  white 
Hakes,  copper  brown  yellow,  and  lead  yellowish  white.  It  does 
not  precipitate  infusion  of  quinquina  of  Santa  Fe,  or  tannin. 

The  intusion  ot  oak  bark  precipitates  glue  yellowish,  iron  blue, 
and  copper  brown.  It  does  not  affect  infusion  of  quinquina  of 
Sante  Fe  nor  emetic  tartar.  It  reddens  tincture  of  litmus  and  is 
precipitated  by  oxalate  of  ammonia. 

The  bark  ot  the  cherry-tree  is  sometimes  substituted  for  quin¬ 
quina.  Its  intusion  indeed  precipitates  sulphate  of  iron  green, 
but  it  does  not  preeipitate  glue,  emetic  tartar,  or  tannin.  Its 
febrifuge  virtue  is  therefore  doubtful. 

Centaury  and  chamedrys  give  the  same  results  as  cherry-tree 
bark. 

-The  infusion  of  the  bark  of  the  white  willow  precipitates  glue, 
sulphate  of  iron  green,  and  acetate  of  copper  brownish,  so  that 
it  should  appear  to  be  febrifuge. 

The  infusion  of  Angus tura  bark  does  not  precipitate  glue,  but 
it  precipitates  infusion  of  galls,  and  that  of  yellow  quinquina. 
It  renders  that  of  quinquina  of  Santa  Fe  only  slightly  turbid  It 
precipitates  iron,  emetic  tartar,  copper,  lead,  and  infusion  of  tan, 
all  yellow.  It  is  not  astringent,  but  extremely  bitter,  and  may 
probably  be  a  febrifuge. 

The  several  kinds  of  quinquina  which  do  not  precipitate  the 
infusion  of  tan  nor  emetic  tartar,  generally  communicate  to  cold 
water  a  red  colour,  sometimes  yellowish  red,  sometimes  brown 
red.  The  infusion  froths  like  wort  by  agitation.  It  is  bitter  and 
more  or  less  astringent.  It  is  soon  covered  with  a  green  moul- 
diness.  Some  redden  tincture  of  litmus.  If  twice  as  much  al- 
kohol  is  added,  a  grayish  substance  falls  down  which  becomes 
black  by  drying  3  the  liquor  becomes  clearer  and  redder.  A  small 


4^8  Experiments  on  the  different  Kinds  of  Quinquina, 

quantity  of  pure  alkali  forms  in  the  acid  infusions  a  red  ptecipi- 
tale  passing  into  violet,  a  larger  quantity  redissolves  the  preci¬ 
pitate.  On  evaporation  these  infusions  deposit  by  cooling  a  very 
bitter  biJbwn  substance,  soluble  in  alkohol,  and  precipitable  from 
it  by  water:  when  thus  separated  it  requires  more  water  for 
its  solution  than  when  mixed  with  the  other  principles  of  quin¬ 
quina.  The  whole  of  this  substance  is  not  separable  from  the 
infusion,  by  successive  evaporations  and  cooling ;  but  if  the  soft 
extract  of  these  quinquinas  is  treated  with  alkohol,  almost  the 
whole  of  this  substance  is  dissolved,  and  only  a  viscous  brown 
substance  is  left  perfectly  soluble  in  water,  not  of  a  bitter  taste*, 
nor  separable  by  evaporation  and  cooling. 

This  resinous  substance  is  only  partly  soluble  in  cold  water; 
reddish  flakes  being  left  5  but  by  heat  these  also  are  taken  up> 
and  the  liquor  becomes  of  a  clear  deep  red,  but  grows  turbid  on 
cooling,  yet  scarcely  any  thing  is  deposited.  It  is  entirely  soluble 
in  a  small  quantity  of  water,  an  additional  quantity  renders  the 
solution  turbid,  and  a  larger  quantity  renders  it  clear  again. 

The  solution  grows  mouldy  (which  shews  it  is  not  a  true  resin) > 
end  exhibits  the  following  effects  with  reagents.  With  ammonia 
it  coagulates  into  a  thick  whitish  matter,  which  grows  brown  and 
hardens  in  the  air ;  but  it  softens  again  by  heat,  and  becomes 
ductile  and  silky.  With  the  alkaline  carbonates  it  exhibits  nearly 
the  same  effects.  With  the  common  acids  it  undergoes  no 
change  5  the  oxygenized  muriatic  acid  renders  it  yellow,  and  if 
ammonia  is  then  added,  a  grayish  white,  light,  flaky  precipitate 
falls  down.  It  does  not  precipitate  gelatine,  although  the  infu¬ 
sions  themselves  do.  The  salts  of  iron  render  it  deep  green,  and 
goon  throw  down  a  precipitate  of  the  same  colour.  It  does  not 
precipitate  emetic  tartar.  It  renders  tincture  of  litmus  sensibly 
-Ted. 

This  resinous  substance  seems  to  owe  its  solubility  to  the  pre¬ 
sence  of  the  acid,  and  to  retain  some  part  of  the  alkalies  em¬ 
ployed  to  precipitate  it.  It  performs  sometimes  the  office  of  an 
acid  and  sometimes  of  an  alkali.  It  is  much  more  soluble  in 
warm  alkohol  than  in  cold.  The  solution  is  brown  red*  extremely* 
bitter,  and  is  partly  precipitated  by  water  of  a  fine  red  colour.  By 
spontaneous  evaporation  it  crystallizes  in  needles. 

That  portion  of  quinquina  which  is  insoluble  in  alkohol  dis* 
solves  in  water,  and  on  being  filtered  and  spontaneously  evapo¬ 
rated  in  a  warm  place,  crystallizes  in  plates.  This  salt  may,  by 
successive  solutions  and  evaporations,  be  obtained  pure  and  whitei 
Its  properties  are  related  below. 

After  these  kinds  of  quinquina  have  been  almost  entirely  ex¬ 
hausted  of  their  soluble  parts  by  water  and  alkohol,  the  acids 
will  take  up  the  remaining  portion  of  the  resinous  substance. 

Nitric  acid  acquires  a  red  colour,  and  takes  some  lime>  whick 
diminishes  the  acidity  of  the  liquor.  Saturated  carbonate  of  pot* 
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jish  occasions  a  fine  red  precipitate  ;  but  common  carbonate 
throws  down  a  violet,  purple,  or  blue  one.  If  the  excess  of  the 
acid  is  got  rid  of,  the  metallic  salts  occasion  abundant  precipitates, 
and  the  liquor  loses  its  colour.  Muriate  of  tin  throws  down  a 
rose-coloured  precipitate,  sulphate  of  iron  a  grayish,  sulphate  of 
copper  a  maroon,  sulphate  of  titanium  with  a  little  carbonate  of 
soda  an  orange  of  the  same  intensity  as  that  produced  by  galls  in 
the  solutions  of  titanium,  Alum  by  itself  does  not  precipitate 
the  nitric  solution,  but  if  a  little  alkali  be  added,  a  coloured  lake 
falls  down. 

The  effects  of  the  sulphuric  and  muriatic  acids  upon  the 
exhausted  residuums  'of  quinquina  are  similar  to  those  of  th@ 
nitric. 

The  resinous  matter  thus  extracted  from  quinquina  differs  from 
Common  resins  by  its  solubility  in  water,  and  its  precipitation 
with  the  metallic  salts ;  it  may  therefore  be  looked  upon  as  a  new 
principle,  which  renders  the  vegetables  that  contain  it  bitter.  It 
se.ems  to  be  of  two  kinds,  one  of  which  precipitates  tannin  and 
emetic  tartar,  and  the  other  precipitates  only  glue. 

It  would  appear  that  every  febrifuge  vegetable  precipitates 
either  tan,  glue,  or  emetic  tartar  5  and  that  they  are  more  effica¬ 
cious  as  they  possess  an  Union  of  these  qualities.  Although 
there  are  many  vegetables  that  do  not  precipitate  tannin,  and  yet 
are  febrifuge,  those  that  precipitate  it  are  in  general  the  best. 
The  principle  that  precipitates  tannin  is  brown,  bitter,  less  so¬ 
luble  in  water  than  in  alkohol  :  it  precipitates  emetic  tartar  but 
not  glue  ;  it  resembles  the  resins,  but  yields  ammonia  by  distil¬ 
lation.  The  principle  that  precipitates  glue  is  bitter  and  astrin¬ 
gent  5  it  is  more  soluble  in  water  than  the  other  \  it  is  also  so¬ 
luble  in  alkohol,  and  does  not  precipitate  emetic  tartar. 

As  to  the  salt  of  quinquina  mentioned  above,  it  is  white,  and 
crystallizes  in  square  or  rhomboidal  plates,  the  solid  angles  of 
\yhich  are  sometimes  truncated.  It  has  no  taste,  and  is  flexible 
between  the  teeth.  It  requires  five  times  its  weight  of  water  to 
dissolve  it.  It  puff's  up  upon  burning  coals  like  tartar,  and  leaves 
a  grayish  mixture  of  charcoal  and  carbonate  of  lime.  .  It  does 
not  alter  the  colour  of  litmus,  and  is  absolutely  insoluble  in  al¬ 
kohol.  It  is  decomposed  by  the  fixed  alkalies,  and  the  sub¬ 
carbonates  of  them,  and  then  lime  is  separated.  Ammonia  does 
not  decompose  it.  It  is  decomposed  by  the  sulphuric  and  oxalic 
acids.  It  has  no  apparent  effect  upon  acetate  of  lead  or  nitrate 
of  silver.  The  concentrated  sulphuric  acid  poured  on  the  powder 
of  this  salt  renders  it  black,  but  no  sharp  vapours  are  disengaged 
as  from  the  acetates.  The  infusion  of  oak  bark,  and  of  some 
kinds  of  quinquina,  for  example,  that  of  Santa  Fe,  occasion  3 
yellow  flaky  precipitate  in  the  solution  of  this  salt. 

This  salt  thus  appearing  to  be  formed  of  a  vegetable  acid  and 
^ime,  the  oxalic  acid  was  employed  to  decompose  it,  A  solution 
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of  xalic  acid  was  therefore  poured  gradually  into  a  solution  of 
300  grains  of  the  salt  of  quinquina,  until  it  no  longer  produced 
any  precipitation,  22  gr.  of  acid  were  used,  and  the  precipitate 
when  dry  only  weighed  27  :  hence  the  salt  contained  15  percent* 
of  lime,  and  the  acid  nearly  half  its  weight  of  water  of  crystal¬ 
lization.  The  residual  liquor  was  exposed  to  the  air  for  several 
days,  it  became  thick  like  a  syrup,  but  did  not  crystallize  until 
it  was  stirred,  when  it  suddenly  became  a  hard  substance  formed 
of  plates  diverging  from  different  centres. 

This  substance  was  light  brown,  extremely  acid,  but  a  little 
bitter,  as  the  salt  was  not  very  pure.  It  did  not  deliquesce,  nor 
effloresce  in  the  air.  On  a  burning  coal  it  melted  very  soon,  boiled* 
became  black,  emitted  sharp  white  vapours,  and  left  only  a  very, 
light  coaly  residue.  It  forms  soluble  and  crystallizable  salts 
with  the  alkalies  and  the  earths.  It  does  not  precipitate  the 
nitrates  of  silver,  quicksilver,  or  lead.  From  these  properties  it 
may  fairly  be  concluded  that  this  substance  is  a  new  vegetable 
acid  ;  and  accordingly  Mr.  Vauquelin  calls  it  the  kinic  acid. 

The  physicians  at  Lyons,  according  to  the  information  of  Mr. 
Deschamps,  attribute  the  febrifuge  quality  of  quinquina  to  the 
salt  of  it  j  and  they  assert  that  no  intermittent  fever  can  resist 
two  doses  of  this  salt,  each  dose  being  36  grains,  which  indeed 
answer  to  at  least  5  or  6  ounces  of  the  raw  drug.  But  this  is 
doubtful,  because  it  is  difficult  to  judge  from  what  cause  the  cure 
of  a  disease  arises  }  and  the  extract  of  quinquina  prepared  in  the 
manner  of  Delagaraye,  which  contains  this  salt,  has  much  less 
effect  upon  intermittent  fevers  than  the  raw  drug  from  which  it 
was  prepared ;  so  also  the  tincture  of  quinquina  which  does  not 
contain  this  salt,  nevertheless  cures  intermittent  fevers  :  to  say 
nothing  of  those  kinds  of  quinquina,  or  of  other  vegetables 
which  have  a  febrifuge  effect,  although  they  do  not  contain 
this  salt. 


On  sulphuretted  Oxide  of  Tin,  or  mosaic  Gold.  By  Mr.  Joseph 
Pelletier. — Journ.  dc  Phys.  Juil.  1800. 

Proust  found  fault  with  Pelletier  the  elder,  for  saying  that 
sulphuret  of  tin  heated  with  cinnabar  yielded  mosaic  gold  along 
with  quicksilver  -}  and  he  even  affirmed  that  these  bodies  have  no 
action  upon  each  other. 

Pelletier  observed  that  the  oxide  of  tin  united  with  more  sul¬ 
phur  than  metallic  tin,  and  brought  forward  this  experiment  in 
proof  of  it.  The  author,  who  is  his  son,  has  in  his  possession 
the  very  retort  in  which  the  distillation  was  made,  and  which 
contains  the  mosaic  gold.  To  put  an  end  however  to  all  disputes* 
and  to  vindicate  the  accuracy  of  his  father,  he  repeated  the  pro¬ 
cesses  wdtly  the,  assistance  of  Mr,  Lartiques,  who  had  been  the' 
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e3der  Pelletier’s  pupil,  at  the  time  of  the  original  experiments 
being:  made.  1  ■  .  • 

O  \ 

Six  hundred  grains  of  sulphuret  of  tin,  and  as  much  cinnabar, 
were  pulverized  separately  :  they  had  no  smell  before  mixture, 
but  afterwards  they  emitted  that  of  sulphuretted  hydrogen  gas. 
On  distillation  by  a  well-managed  'lire,  the  mixture  yielded  sul¬ 
phurous  acid  gas,  two  or  three  drops  of  water,  nearly  3  gros 
(21(5  gr.)  of  quicksilver  :  some  cinnabar  was  sublimed,  and  there 
remained  in  the  bottom  of  the  retort  the  sulphuret  of  tin  covered 
with  a  very  brilliant  layer  of  mosaic  gold. 

When  twice  the  quantity  of  materials  was  employed,  and  the 
fire  more  moderate,  there  was  obtained  sulphurous  acid  gas, 
water,  quicksilver  5  and  there  remained  a  blackish  matter,  less 
compact  than  in  the  former  process,  but  containing  mosaic  gold. 

When  the  two  substances  were  reduced  to  powder  separately, 
and  carefully  dried  before  they  were  mixed  together,  they  did  not 
emit  sulphuretted  hydrogen  gas  :  on  distillation  this  time  they 
yielded  sulphurous  acid  gas/ a  little  water,  quicksilver,  and  a 
little  cinnabar  ;  in  the  bottom  of  the  retort  was  a  substance  partly 
compact  and  partly  in  powder.  This  was  accompanied  with 
some  mosaic  gold,  but  not  so  visible  as  in  the  other  trials  3  which 
might  perhaps  be  owing  to  the  manner  of  conducting  the  distil¬ 
lation,  as  it  is  on  the  conduct  of  the  fire  that  the  success  of  the 
operation  depends. 

It  appears  from  these  experiments  that  the  oxidizement.  of  the 
tin  (in  order  to  form  mosaic  gold)  is  owing  in  this  case  to  the 
water  contained  in  one  or  both  of  the  materials,  even  after  dry¬ 
ing  •  the  decomposition  of  the  air  in  the  retort  may  also  have 
some  share  in  it.  Although  the  elder  Pelletier  was  not  justified  hi 
saying  that  the  oxygen  combined  with  the  quicksilver  in  the  cin¬ 
nabar  left  that  metal  to  unite  with  the  tin  ;  yet  he  was  right  in 
attributing  the  separation  of  the  quicksilver  to  the  oxidizement 
of  the  tin,  which  in  this  state  is  more  attractive  of  sulphur,  and 
decomposes  the  greater  part  of  the  cinnabar. 


On  the  Use  that  may  he  made  of  Nitrate  of  Soda.  By  Mr. 
Pa  oust. — Journ.  de  Pkys.  Jail.  1806. 


Five  parts  of  this  nitrate,  one  of  ,  charcoal,  and  one  of  sulphur, 
form  a  gunpowder  that  yields  a  very  beautiful  yellow  flame, 
something  reddish.  The  mixture  being  set  on  lire  in  a  tube, 
burns  exactly  three  times  as  long  as  the  same  charge  of  common 
gunpowder. 

In  this  combustion  the  nitric  acid  is  not. so  much  decomposed 
as  in  that  of  nitrate  of  potash.  Its  gas  is  a  mixture  of  carbonic 
acid,  a  little  gaseous  oxide  of  azote,  and  much  nitrous  gas. 

The  cheapest  way  x>f  preparing  the  nitrate  of  soda,  is  to  employ 
>’ o.  vij.-^vol.  11.  ^3  a 
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that  alkali  instead  of  potash  for  the  saturation  of  the  mother  water' 
of  the  saltpetre-houses. 


On  the  Birds  Nests  eaten  in  the  East.  By  Mr.  Proust. — Jotirn. 

de  Phys.  Jail.  3  800. 

These  nests  are  in  great  request  in  China,  as  a  luxury  ;  yet,  on 
examination,  they  were  found  to  be  only  a  single  piece  of  uniform 
cartilaginous  matter.  On  boiling  one  of  them  in  water,  it  grew 
soft,  and  became  similar  to  a  sinew,  without  falling  to  pieces.  It 
lost  only  4  percent,  of  its  weight  by  this  operation. 


On  some  Species  of  ‘Minerals.  By  Mr.  D  e  l a  m  ether  i  e  . — Journs 

de  Phys.  Juil.  1800. 


Werner  has  given  the  name  of  zoysite  to  a  species  of  mineral 
found  near  Salsbourg  by  baron  Zoys.  A  specimen  of  this  mineral 
brought  to  Paris  by  Dr.  Schneider  is  not  crystallized :  it  has  only 
prisms  streaked  longitudinally,  sunk  in  a  whitish  and  seemingly 
quartzose  basis,  which  contains  a  little  mica.  These  prisms  cross 
each  other  confusedly,  like  those  of  some  tremolites  and  their 
edges  are  so  rounded  that  their  proper  form  is  not  determinable^ 
On  attempting  to  break  off  some  of  the  prisms,  rhomboidal  frac¬ 
tures  were  discovered,  but  the  angles  were  variable.  All  they* 
characters  of  this  fossil  shew  its  affinity  to  the  gray  thallite  of  the 
Valais. 


The  name  of  petrosilex  has  (in  France)  occasioned  great  confu¬ 
sion  among  mineralists,  on  account  of  its  being  applied  to  different 
species  of  minerals. 

To  attain  some  certainty,  Mr.  Delametherie  desired  Mr.  Go- 
don  de  St.-Memin  to  analyse  the  red  petrosilex  of  Sahlberg  in- 
Sweden,  this  stone,  which  has  a  wax-like  fracture,  being  regarded 
by  all  parties  as  a  true  petrosilex.  It  yielded  68-  of  silica,  10  of 
alumine,  1  of  lime,  4  of  oxide  of  iron,  5.5' of  potash,  2.5  were 
lost  in  the  process. 

Saussure  divided  petrosilex  into  palaiopetre  and  neopetre ;  bat 
the  latter,  which  is  found  in  secondary  strata,  is  merely  a  silex. 
The  former  is  found  in  primitive  strata,  and  is  the  true  petrosilex, 

Werner  and  the  German  mineralists  consider  these  stones  as 
two  distinct  species,  viz.  hornstone  and  compact  felspar. 

Delametherie  divides  petrosilex  into  keratite  (hornstone)  and 
the  proper  petrosilex.  The  keratite  contains  more  silica,  and 
perhaps  less  potash,  or  even  none  ;  in  its  external  characters  it 
approaches  towards  quartz,  and  it  is  infusible.  The  true  petrosilex 
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vs  nearly  similar  to  felspar,  and  is  fusible,  but  lias  not  a  lamellar 
fracture. 


The  mountain  of  Ajou,  situate  in  the  community  of  Prdpieres, 
between  Clayette  and  Beaujeu,  in  the  department  of  the  Rhone, 
is  between  /  OOO  and  8000  metres  (yards)  in  height,  and  forms  a 
part  of  the  chain  of  the  primitive  mountains  of  the  Cevennes.  It 
js  principally  composed  of  granite,  sienite,  and  porphyry.  A 
vein  of  lead  in  granite  wiih  fluor  and  heavy  spar  is  found  on  the 
side  towards  Propieres  5  veins  of  copper  are  found  towards  the 
Chateau  de  Chenelettes,  and  still  lower,  some  veins  of  an¬ 
thracite  in  porphyry.  There  is  also  primitive  limestone  not  stra- 
tilied,  and  the  mountain  contains  a  great  quantity  of  primitive 
slates,  of  different  kinds. 

1.  The  corneus  niger,  solidus,  durior,  attactu  lenis,  niteas. 
Wall.  Syst.  Min.  I.  37 1. 

2.  A  riband  slate  with  strata  of  different  colours  5  it  is  gray- 
white  with  strata  of  ash  colour,  or  light  yellow.  Some  are  light 
green.  It  is  not  so  hard  as  the  Siberian  riband  jasper,  and 
breaks  as  usual  in  trapezoidal  fragments. 

3.  The  true  trap  or  swartschjorl  of  the  Swedes,  which  is  the 
kieselschiefer  of  Werner.  Cabal  and  Chevreuil,  two  pupils  of 
Vauquelin,  have  analysed  it,  and  found  it  to  contain  55  of  silica, 
15  ot  alumine,  0.5  of  lime,  10  of  oxide  of  iron  with  some  trace 
of  oxide  of  manganese,  8  of  potash,  5  of  water  and  volatile 
matter,  and  8  parts  were  lost,  which  included  the  carbone  con¬ 
tained  in  the  stone. 

These  primitive  slates  (lapides  cornei  Wall.)  are  frequentlv 
confounded  (by  the  French  mineralists)  with  the  amygdaloid 
rocks  ;  but  Delametherie  gives  the  name  of  tephrine  to  the  basis  of 
amygdaloid  rocks,  and  thinks  it  proper  to  distinguish  them. 

-  \ 

Tire  differences  observable  between  the  aragonite  and  the  com- 
paon  rhomboidal  spar  in  hardness,  specific  gravity,  phosphorescence, 
fracture,  and  crystallization,  are  so  great  that  most  mineralists 
.make  two.  species  of  these  stones,  notwithstanding  the  che¬ 
mists  cannot  discover  any  difference  in  the  proportion  of  their 
constituent  parts,  Mr.  Delametherie  endeavours  to  reconcile  the 
two  opinions.  He  thinks  that  although  the  molecules  of  &he 
two  substances  are  composed  of  the  same  chemical  principles, 
they  are,  however,  arranged  in  a  ditferent  geometrical  manner  j 
and  that,  of  course,  the  molecule  has  a  different  figure,  and  the 
other  external  characters  also  vary, 

He  regards  it  as  a  fundamental  maxim  in  mineralogy,  that  the 
same  chemical  principles  may,  by  the  different  geometrical  posi¬ 
tions  in  which  they  are  placed,  form  dissimilar  molecules.  This 
appears  from  the  differences  already  observed  in  other  cases. 
Thus  £  black  garnet  and  thumerstein  afford,  according  to  Vauque- 
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lin,  nearly  the  same  chemical  elements.  And  therefore,  in  de¬ 
termining  the  species  of  minerals,  it  is  necessary  not  only  to  have 
recourse  to  chemical  analysis,  but  also  to  notice  the  whole  of  the 
external  characters. 


Observation. — Hauy  also,  in  a  paper  inserted  in  the  Journal 
des  Mines,  No.  113,  asserts  the  zoysite  to  be  a  variety  of  .  his 
epidote,  which  is  synonimous  to  the  thalfite  of  Delame  therie. 


On  certain  Stones,  and  on  volcanic  Products.  By  J,  C.  Dela¬ 
metherie, — Journ.  de  Phys.  Fev.-Mai  1800. 


In  a  connected  view  which  this  veteran  naturalist  gives  of  the 
analyses  hitherto  nlade  of  the  various  mineral  bodies,  he  distin-’ 
guishes  the  fusible  stones  called  by  the  German  mineralists 
compact  felspar,  klingstein,  &c.  by  the  generic  name  of  petro- 
silicites  ;  of  which  genus  he  enumerates  the  following  species  : 

1.  The  proper  petrosilex  of  the  French  mineralists,  palaiopetre 
of  Saussure,  diehter  feldspath  of  Werner,  or  the  feldspath  ce- 
roide  of  Lucas. 

2.  Volcanic  petrosilex,  or  klingstein. 

3.  Ophitine,  the  ophiobase  of  Saussure,  the  basis  of  ophite  or 
green  porphyry. 

4.  Leucostme,  the  basis  of  red  porphyry. 

5.  Tephrine,  the  basis  of  amygdaloid.  It  is  commonly  ash 
gray,  more  or  less  deep  :  it  has  a  dull  earthy  appearance  :  its 
specific  gravity,  so  far  as  can  be  observed  (considering  the  extra¬ 
neous  bodies  mixed  with  it),  is  2 ,7.  It  slightly  scratches  glass, 
but  does  not  strike  fire  with  steel.  It  is  easily  melted  by  the 
blow-pipe  into  a  brownish  green  glass,  morev  or  less  deep,  and 
without  bubbles.  It  does  not  affect  any  regular  figure. 

6.  Varioline,  the  basis  of  the  variolite  of  La  Durance.  Of  this 
he  is  doubtful  whether  it  be  not  the  same  as  the  ophitine. 

In  a  classification  of  the  volcanic  products  hitherto  observed, 
he  refers  them  (according  to  the  phenomena  they  exhibit)  to 
certain  stones  from  whence  he'thinks  they  were  formed  by  fusion, 
subsequent  cooling,  and  decomposition  ;  instead  of  distinguishing 
thdhi,  according  to  their  external  characters,  into  lava,  pumice, 
obsidian,  pearlstorte,  &c. 

1.  Fontiform  (or  basaltic)  lavas.  They  are  usually  blackish, 
unless  they  have  been  decomposed.  They  affect  the  magnetic 
needle.  Their  specific  gravity  is  3.0  or  more.  They  contain 
from  14  to  25  per  cent,  of  iron,  and  frequently  sulphur.  They 
melt  by  the  blow-pipe  into  a  black  glass. 

To  this  species  belongs  the  black  volcanic  glass  and  basalt. 

2.  Petfosiliceous  lavas.  They  melt  by  the  blow-pipe  into  a 
©plourless  glass  with  bubbles.  Their  specific  gravity  is  2.34. 


Analysis  of  a  new  Mineral  found  in  Cornwall.  4S5 

They  contain  a  very  small  quantity  of  iron.,  and  three  fourths  of 
their  weight  of  silica.  They  frequently  contain  small  insulated 
crystals  of  felspar. 

To  this  species  he  refers  the  volcanic  glass  of  Mexico,  the  pearl- 
stone  of  Hungary  and  of  Cinepecuaro,  the  lava  of  Gesenbach  and 
of  Puy  Griou,  the  retinite  of  Planitz,  the  fossil  farina  of  Santa 
Fiora,  the  .variolite  of  La  Loire,  &c. 

3.  Tephrinic  lavas.  They  are  always  less  brilliant  in  their  ap¬ 
pearance  than  the .  last  mentioned  species.  In  the  state  of  glass 
they  strike  fire  with  steel. 

Cordier  sent  several  specimens  of  this  lava  from  Teneriffe. 

4.  Hornblendic  lava.  To  which  he  refers  the  whinstone  of 
the  Scotch. 

5.  Leucitic  lava.  Of  which  only  one  variety  has  hitherto  been 
found,  viz.  mica  in  a  cement  of  leucite. 

The  three  former  of  these  species  are  subdivided  into  several 
varieties  3  as  glass,  scoria,  pumice,  porous  lava,  lapillo,  volcanic 
ashes,  porphyries  with  crystals  of  felspar.  See.  decomposed  lava, 
amygdaloid,  variolite,  and  volcanic  breccia.  The  fourth  species  is 
less  often  found. 


Observations. — W e  have  only  extracted  such  parts  of  these  long 
papers  as  appear  to  be  interesting. 

The  mathematical  accuracy  of  Llauy  has  enabled  him  to  re* 
duce  the  species  of  crystallizable  stones  to  their  proper  number, 
and  to  define  them  with  accuracy,  but  the  uncrystallizable  stones 
are  more  untractable.  With  every  respect  for  the  abilities  of 
Werner,  we  must  still  insist  that  the  chemical  habitudes  of  these 
stones  afford  a  better  basis  for  theirxdassification  than  vague  ex* 
ternal  characters  y  and  therefore  recommend  the  above  dist motions 
to  the  attention  of  mineralists. 

The  tephrine  of  Delametherie  is,  we  believe,  the  wacce  of 
Werner. 


Analysis  of  a  new  Mineral  found  in  Cornwall.  By  Dr.  J.  Kidd. 

—•Phil.  Jqurn.  No.  56. 

This  mineral  was  found  in  one  of  the  Gwennap  mines  in  Corn¬ 
wall.  It  forms  an  incrustation  round  projecting  particles  of  a 
spongy  pyrites,  mixed  with  quartz.  The  pyrites  produced  a 
deep  blue  colour  when  fused  with  borax. 

Its  colour  varies  from  light  ash  to  dark  brown.  Its  fracture  “Ts 
like  flint  with  sections  of  concentric  1  avers :  its  texture  is  close, 
polished  like  that  of  a  nut  3  its  lustre  is  silky  j  its  hardness  is  8  of 
Kirwan’s  scale.  In  the  mass  it  is  not  easily  broken,  but  its  frag¬ 
ments  are  very  brittle.  It  yields  a  strong  hepatic  smell  by  tri- 
duration.  Its  specific  gravity  varies  from  3.7  to  3.Q. 

It  is  soluble  in  nitric  acid  with  violent  effervescence,  depositing 
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sulphur,  and  emitting  sulphuretted  hydrogen.  It  is  soluble  ia 
muriatic  acid  with  the  same  appearances;  These  solutions  are 
precipi table  by  potash  in  a  soft  gelatinous  form  of  a  light  cream 
colour,  which  changes  to  a  pale  olive  green  at  300°  Fatm  The 
specific  gravity  of  this  precipitate  is  4.5.  The  solution  is  also 
precipitable  by  pmssiate  of  potash.  This  precipitate  is  light 
French  gray. 

By  the  heat  of  an  Argand  lamp  it  loses  one  per  cent,  of  its 
weight.  By  a  low  red  heat  it  loses  34  percent.  By  a  strong  red 
heat  in  close  vessels  it  is  partly  sublimed,  and  yields  flowers  of 
sine.  By  the  strongest  heat  of  a  moderate  forge,  it  is  sublimable 
in  small  prismatic  crystals  of  a  brown  colour,  appearing  through 
a  lens  like  brown  semitransparent  blende.  These  crystals  are 
poiuble  in  nitric  and  muriatic  acids  with  the  same  phenomena  as 
that  blende. 

This  mineral  being  ignited  in  contact  with  platina,  forms  an 
alloy  with  it ;  the  remaining  platina  was  soft  and  brittle  y  it  was 
also  covered  with  an  iridescent  pellicle.  The  same  effect  was 
produced  by  galena  when  fused  in  a  platina  spoon. 

On  analysis,  this  mineral  was  found  to  contain  33  per  cent,  of 
sulphur,  66  of  oxide  of  zinc,  and  a  minute  portion  of  iron. 

As  the  usual  mode  of  reducing  oxide  of  zinc  is  very  difficulty 
the  power  of  the  galvanic  apparatus  was  ingeniously  applied 
to  effect  this  purpose.  It  is  well  known  that  metals  may,  by  this 
means,  be  precipitated  upon  one  another  from  their  solutions  in 
acids  without  any  regard  to  their  elective  attractions.  This  mode 
however  can  scarcely  be  used  as  a  means  of  analysis,  as  the  pre-r 
cipitated  metal  is  quickly  redissolved  by  the  acid  from  which  it 
has  been  separated.  But  Klaproth  has  discovered  that  when  the 
alkaline  solutions  of  these  oxides  are  used,  the  metals  may  be  pre-t 
cipitated  by  each  other  in  the  order  of  their  elective  attractions. 
Accordingly  the  oxide  of  zinc  was  dissolved  in  a  solution  of  pot¬ 
ash.  This  solution  being  galvanized,  deposited  the  zinc  in  a 
metallic  state  upon  plates  of  iron,  copper,  and  platina  5  and  thus 
four  fifths  of  metallic  zinc  were  separated.  If  the  communica¬ 
tion  with  the  galvanic  apparatus  was  withdrawn  before  the  zinc 
was  taken  out,  it  was  speedily  redissolved,  by  the  potash  from 
which  it  had  been  separated,  by  fresh  potash,  or  even  by  sub- 
earbonate  of  ammonia.  The  redissolution  ot  the  zinc  by  the 
potash  appeared  to  be  without  effervescence  5  hut,  on  closer  in-, 
spection,  minute  air-bubbles  were  seen  detaching  themselves  from 
the  zinc. 


Observation. —The  ore  here  described  is  probably  the  blattrige 
braune  blende  (foliated  brown  blende)  of  Werner,  and  may  b$ 
considered  as  a  very  pure  variety  of  that  ore,  in  consequence  of  the 
Small  quantity  of  iron  that  it  contains,. 
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On  the  Analysis  of  animal  Flukls.  By  Dr.  John  Bostock. — ■* 

Phil.  Journ.  No.  56. 

The  application  of  heat  affords  indeed  an  accurate  test  of  the  pre¬ 
sence  of  albumen,  but  it  is  not  possible  by  this  means  to  separate 
it  from  the  substance  in  which  it  is  dissolved.  The  white  of  an 
egg  diluted  with  half  its  weight  of  water  was  so  coagulated  by 
heat,  that  it  might  be  cut  by  a  knife ;  but  if  an  equal  weight  of 
water  was  used,  although  the  mixture  was  rendered  completely 
opake  by  heat,  it  might  be  slowly  poured  from  one  vessel  to 
another. 

•  Notwithstanding  the  delicacy  with  which  the  oxy muriate  of 
quicksilver  detects  albumen,  the  coagulation  is  so  incomplete, 
that  the  filtered  fluid  is  still  opake,  and  coagulable  by  heat.  But 
a  perfect  separation  may  be  made  by  heating  the  fluid  after  the 
addition  of  the  oxymuriate,  which  ought  to  be  rather  in  excess. 
,So  far  as  could  be  ascertained,  albumen  in  this  precipitation  unites 
itself  with  between  ~  and  ~  of  its  weight  of  the  salt.  The  quan¬ 
tity  therefore  of  albumen  in  any  compound  fluid  may  be  estimated, 
by  employing  a  solution  of  the  oxymuriate  of  a  known  strength, 
and  observing  what  quantity  is  necessary  to  precipitate  the  fluid. 
Thus  if  100  grains  of  a  fluid  require’.  60  grains  of  a  solution  con¬ 
taining  ~~  of  oxymuriate,  it  will  follow  that  the  albumen  weighs ' 
10}  grains. 

The  uncoagulable  part  of  the  white  of  an  egg  is  probably  pure 
mucus.  Diluted  white  of  egg  is  more  putrescible  than  when  un¬ 
diluted}  mucus  is  far  more  subject  to  decomposition.  Diluted 
white  of  egg  when  putrefied  has  the  odour  of  pus,  which  is  not 
the  case  with  putrid  mucus.  Very  little  saline  matter  exists  in 
the  white  of  an  egg}  it  seems  to  contain  some  muriate  of  soda, 
phosphate  ot  lime,  and  about  part  of  alkali,  probably  soda  } 
but  whether  it  is  pure,  or  combined  with  carbonic  acid,  is  un¬ 
certain. 

Jelly  it  easily  separated,  and  its  proportion  determined  by  con-' 
lidering  that  the  compound  formed  by  a  solution  of  isinglass  and 
3  cold  infusion  of  galls  appears  to  consist  of  somewhat  less  than 
two  parts  of  tannin  to  three  of  jelly. 

No  direct  method  has  been  discovered  for  determining  the 
quantity  of  mucus  in  any  animal  fluid,  on  account  of  the  muriate 
of  soda,  and  other  salts  usually  present,  and  which  affect  the  re¬ 
agents  employed  to  detect  it.  An  indirect  method  is  to  discover 
the  quantity  of  albumen  and  jelly  by  the  above  methods,  and  then, 
by  evaporating  another  portion  of  the  fluid  to  dryness,  to  deduct: 
their,  weight,  from  that  of  the  whole  solid  matter  left,  and  con- 
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sider  the  remainder  as  mucus,  omitting  any  consideration  of  the 
salts. 

Dr.  Bostock  has  attempted  to  apply  these  methods  to  the  ex¬ 
amination  of  some  animal  fluids. 

The  fluid  discharged  by  puncturing  a  tumour  formed  on  the 
spine  in  the  spina  bifida  was  colourless,  slightly  opake,  gelatinous, 
insipid,  and  its  specific  gravity  scarcely  differed  from  that  of 
water. 

2.  It  did  not  alter  litmus,  or  an  infusion  of  mallows. 

3.  One  hundred  grains  by  slow  evaporation  left  2.2  grains  of 
solid  matter. 

4.  In  a  boiling  heat,  its  opacity  was  slightly  increased,  but  it 
had  no  tendency  to  coagulation. 

5.  Oxymuriate  of  quicksilver  produced  at  first  but  little  effect ; 
after  some  time  an  inconsiderable  precipitate  was  thrown  down. 

6.  Infusion  of  galls  produced  a  slight  precipitation. 

7.  Goulard  produced  a  copious  dense  precipitation. 

8.  Nitro-muriate  of  tin  rendered  it  more  opake,  and  as  Tap-- 
'•proaching  to  coagulation  j  after  some  time  a  precipitate  was 
'formed. 

Q.  The  residuum  of  No.  3  was  partly  soluble  in  boiling  water. 

10.  The  solution  in  No.  g  produced  a  copious  precipitation  with 
nitrate  of  silver. 

11.  It  also  formed  a  perceptible  precipitate  with  oxalic  acid. 

12.  And  with  infusion  of  galls. 

13.  A  quantity  of  this  solution  No.  Q  being  evaporated  slowly 
left  cubical  crystals  of  common  salt  inconsiderable  quantity. 

On  these  experiments  Dr.  B.  observes,  that  from  3  we  learn 
that  97.8  in  100  consist  in  water.  From  4  and  5  it  contains  a 
little  albumen.  The  quantity  was  too  small  to  be  weighed,  but 
from  appearances  it  could  not  be  more  than  of  its  weight. 
From  5,6  and  12  it  contains  a  minute  quantity  of  jelly.  From  7 
and  8  it  contains  mucus.  From  7,  8,  10,  and  13,  it  contains 
muriate  of  soda,  and  from  11a  trace  of  lime. 

By  a  similar  investigation  of  the  liquor  pericardii,  he  finds  it 
to  contain  02  of  water,  5.5  of  albumen,  about  2.0  of  mucus,  and 
about  0.5  of  muriate  of  soda. 

The  saliva  in  its  natural  state  contains  very  variable  proportions 
pf  water,  and  it  was  found  convenient  to  dilute  it  with  more 
water  in  order  to  examine  it  with  ease.  As  the  diluted  fluid  was 
still  opake,  and  had  a  flocculent  matter  suspended  in  it,  and  no  ' 
effect  was  produced  by  exposing  it  to  a  boiling  heat,  the  albumen 
jt  contained  was  insoluble  in  water,  and  in  a  state  of  coagulation. 
This  was  rendered  further  evident,  by  the  albumen  separating  of 
itself  when  the  diluted  saliva  was  left  at  rest  for  a  few  days  ;  as 
also  by  its  being  separable  by  filtration  only.  The  saliva  Dr.  B. 
examined  exhibited  slight  acid  properties.  If  the  estimate  of 
fektljer  be  admitted,  that  the  saliva  as  discharged  from  the  mouth 
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contains  -f  of  water,  the  other  constituent  parts  of  saliva  are 
.8  per  cent,  of  coagulated  albumen,  1 1  of  mucus,  and  1  of  salin# 
substances. 


Analysis  of  a  Substance  called  Turquoise .  By  Mr.  Bouillon 
Lagrange. — Ann.  cle  Chim.  No.  1  /  f). 


Mines ali sts  have  been  much  divided  in  the  opinion  they  have 
formed  of  the  substances  called  turquoises.  Some  have  considered 
them  as  calcareous  stones,  or  opake  gems  ;  others,  on  account  of 
their  blue  or  green  colour,  have  classed  them  among  the  ores  of 
copper  5  and  others  again  have  considered  them  as  fossil  bones 
coloured  by  the  oxide  of  copper. 

Chaptal  says,  they  are  fossil  bones  coloured  by  the  oxide  of 
copper.  Those  of  the  Lower  Languedoc  emit  a  foetid  odour 
when  heated,  and  are  decomposed  by  acids.  The  Persian  tur¬ 
quoises  yield  no  smell,  and  are  not  attackable  by  acids.  Sage 
supposes,  that  in  this  latter  kind,  the  honey  part  is  become 
agathised. 

The  turquoise  is  not  found  in  Turkey,  but  in  Persia  there  are 
two  mines  of  them ;  one  of  which  is  near  Nichabourg,  three 
days  journey  N.  W.  from  Meched  ;  the  other  is  live  days  journey 
from  thence  :  the  latter  are  of  a  pale  blue  colour. 

Lommer  supposes  the  turquoise  is  a  product  of  art ;  as  he  ob¬ 
served,  that  a  fossil  tooth  found  in  Bohemia,  on  being  exposed 
under  a  muffle  to  a  violent  heat,  was  converted  into  a  similar 
substance. 

It  is  said  by  Chardin  to  be  extracted  from  Mount  Caucasus, 
and  by  Bruckmann,  to  be  found  in  Egypt,  Arabia,  and  Samar¬ 
kand.  Dambry  has  brought  them  from  Peru,  some  of  which 
contain  native  silver.  The  occidental  turquoise  is  found  at  Simore 
In  the  Lower  Languedoc,  Bohemia,  Silesia,  and  Hungary. 

Demetrius  Agaphi,  who  visited  the  place  where  turquoise  is 
found,  near  Chorasan,  says,  ff  That  it  occurs  in  kidney-shaped 
masses,  and  small  sparks  in  a  matrix ;  and  that  it  ought  to  be 
looked  on  as  a  peculiar  species  of  stone,  which  has  the  same  geological 
situation  as  the  opal,  chrysoprase,  and  resinitbrni  quartz.”  Lowitzi 
found  in  it  much  alumine,  a  little  copper  and  iron,  but  no  lime 
or  phosphoric  acid. 

Mender  affirms,  that  the  oriental  turquoise  is  found  disseminated 
in  a  primitive  argillaceous  slate,  of  ablueish  gray,  or  grayish  black 
colour,  along  with  black  chalk,  and  quartz.  Its  colour  is  celadon 
apple-green,  or  grayish  ;  when  it  begins  to  soften  it  is  in  a  state  of 
decomposition,  and  assumes  a  mountain-green  colour  ;  when  de¬ 
composed  it  is  yellowish  white,  greenish,  and  even  straw  yellow. 
It  is  commonly  found  disseminated  in  small  superficial  pieces,  and 
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very  rarely  massive.  Internally  it  is  dull,  or  only  glimmering'. 

Its  fracture  is  compact,  the  fragments  are  indeterminate,  sharp 
edged,  opake  when  decomposed,  and  more  or  less  translucent  on 
the  edges.  It  is  rather  hard,  passing  into  soft,  according  to  the 
decomposition  that  has  taken  place  in  it.  It  is  easily  frangible. 

Its  specific  gravity  is  2  500 — 2.800  according  to  Kirwan.  When 
massive,  it  is  sometimes  mixed  with  copper  tile  ore.  Meuder, 
f  therefore,  thinks  it  ought  to  be  placed  between  the  opal  and  the 
chrysoprase. 

Cuvier  is  of  opinion,  that  the  turquoises  found  near  Simore, 
are  the  fossil  teeth  of  an  animal  analogous  to  the  mammoth,  or 
carnivorous  elephant,  impregnated  with  copper. 

The  specific  gravity  of  the  turquoises  examined  by  Mr.  La¬ 
grange,  was  3.127.  They  were  light  green  and  blue.  Their 
surface  and  fracture  was  smooth.  They  scratched  glass  slightly,  ' 
and  were  difficult  to  pulverise.  The  powder  was  a  greenish  gray. 

By  the  blow-pipe  they  lost  their  colour,  and  became  of  a  grayish 
\  white,  but  they  did  not  melt.  Heated  in  a  platina  crucible,  they 
acquired  the  same  colour,  and  became  very  friable  3  losing  at  the 
same  time  6  per  centum  of  their  weight.  They  were  soluble  in 
the  nitric  and  muriatic  acids.  On  being  analysed,  they  yielded 
80  per  cent,  of  phosphate  of  lime,  8  of  carbonate  of  lime,  2  of 
phosphate  of  iron,  2  of  phosphate  of  magnesia,  some  trace  of 
phosphate  of  manganese,  1^  of  alutninej  the  remaining  6~  being 
water,  or  else  lost. 

Several  different  turquoises  exhibited  the  same  principles,  but 
Mr.  L.  could  not  be  certain  that  any  of  them  were  from  Persia. 

Mr.  Guyton  also  observed,  that  fossil  bones  exposed  to  heat 
became  similar  in  colour  to  the  turquoise  3  and  that  being  digested 
in  a  weak  ley  of  potash  they  turned  blue  3  but  on  being  exposed 
to  the  air  they  became  wdiite.  Fourcroy  and  Vauquelin  have  also 
observed,  that  bones  when  strongly  calcined  assume  a  blueish 
tint,  which  they  conjecture  to  arise  from  a  mixture  of  phosphate 
of  iron. 

Vauquelin  himself  could  not  find  any  trace  of  copper  in  the 
turquoises  analysed  by  Mr.  L.  3  and  the  latter  lias  found,  that,  by 
pouring  phosphate  of  soda,  and  some  drops  of  muriate  of  iron 
ad  maximum,  into  muriate  of  lime,  a  greenish  blue  phosphate  of 
lime  and  iron  may  be  obtained.  A  blueish  green  phosphate  of 
iron  may  be  obtained  by  decomposing  phosphate  of  soda,  by  the 
tuunate  of  iron  ad  maximum. 
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On  an  Impurity  in  the  Nitrate  of  Ammonia,  which  interferes  with 

the  Production  of  nitrous  Oxide.  By  Mr.  John  Sadler.-— 

Phil.  Journ.  No.  6'3. 

In  attempting  to  procure  nitrous  oxide  from  the  nitrate  of 
ammonia.,  it  frequently  happened  that  a  violent  ebullition  took 
place,  and  dense  white  fumes  were  disengaged  so  rapidly  as  to 
burst  the  retort.  The  residue  in  the  retort  scarcely  ever  exhibited 
the  same  phenomena  upon  being  again  subjected  to  the  same 
treatment,  but  nitrous  oxide  was  always  produced  without  any 
further  trouble. 

The  nitrate  of  ammonia  was  therefore  examined,  and  it  was 
found  to  contain  a  portion  of  muriate  of  ammonia.  When  the 
nitrate  was  perfectly  freed  from  the  muriatic  acid  by  means  of 
nitrate  of  silver,  it  yielded  pure  nitrous  oxide,  without  any  of  th« 
dense  white  vapour.  7 

Pure  nitrate  of  ammonia  was  prepared  by  the  direct  combi- 
nation  of  the  acid  and  alkali  ;  and  to  a  part  of  it  a  solution  of 
muriate  of  ammonia  was  added.  The  pure  nitrate  on  exposure 
to  heat  yielded,  without  any  difficulty,  one  third  more  nitrous 
oxide  than  the  other.  The  adulterated  nitrate  emitted  very 
rapidly  a  dense  opake  elastic  fluid,  and  afterwards  the  retort 
became  cigar, '  and  only  nitrous  oxide  was  produced. 

The  dense  gas  thus  obtained,  remained  opake  after  being  passed 
through  cold  water.  Paper  tinged  with  litmus  was  rendered  red 
by  this  gas.  It  is  not  inflammable,  and  a  lighted  taper  is  imme¬ 
diately  extinguished  by  it.  It  has  a  disagreeable  acidulous  taste, 
and  pungent  smell,  in  which  the  peculiar  odour  of  nitro-muriatic 
acid  is  perceptible.  It  is  very  slightly  soluble  in  water. 

The  addition  even  of  of  muriate  of  ammonia  to  the  nitrat® 
is  sufficient  to  produce  these  effects. 


Chemical  Experiments  on  Guaiacum.  By  Mr.  William  Brands. 

— Phil.  Trans.  P.  I,  IS OO. 


Guaiacum  is  green  externally,  transparent,  and  its  fracture  is 
vitreous.  Its  powder  is  gray,  but  becomes  greenish  by  exposure 
to  the  air.  When  melted,  it  diffuses  a  pungent  aromatic  odour. 
The  powder  has  a  pleasant  balsamic  smell,  but  scarcely  any  taste, 
although  when  swallowed  it  excites  a  very  powerful  burning  sen¬ 
sation  in  the  throat.  Its  specific  gravity  is  1.2289. 

Guaiacum  is  soluble  in  water ;  the  solution  is  clear  when 
Altered,  and  of  a  greenish  brown  colour.  It  leaves  in  evaporation 
3  brown  substance,  soluble  in  alcohol,  nearly  soluble  in  boiling 
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water,  and  very  little  acted  upon  by  sulphuric  ether.  100"  gr.  of* 

guaiacum  yield  9  of  this  extractive  principle.  It  appears  to  con¬ 
tain  a  minute  portion  of  lime,  for  oxalate  of  ammonia  being 
added  to  the  aqueous  solution  of  guaiacum  rendered  it  turbid. 

Alkohol  dissolves  guaiacum,  and  leaves  only  about  5  per  cent* 
of  residuum.  The  solution,  is  of  a  deep  brown  colour.  Water 
changes  it  to  a  milky  fluid  which  passes  the  Alter.  Muriatic  acid, 
oxygenized  muriatic  acid  in  a  liquid  form,  and  sulphuric  acid, 
precipitate  the  resin.  Acetous  acid  does  not  produce  any  preci¬ 
pitation.  Nitric  acid,  diluted  with  £  water,  causes  no  precipitate 
until  some  hours  have  expired  5  the  liquid  becomes  first  green, 
then  blue  (in  both  which  states  a  similarly  coloured  precipitate  is’ 
thrown  down  by  water),  and  afterwards  brown  7*  when  a  brown 
precipitate  is  spontaneously  separated.  These  changes  of  colour, 
and  the  very  beautiful  pale  blue  colour  of  the  precipitate  formed 
by  oxygenized  muriatic  acid,  are  owing,  in  Mr.  B.’s  opinion,  to 
the  absorption  of  oxygen.  He  found  that  guaiacum  itself,  by 
Exposure  to  oxygenized  muriatic  acid  gas,  became  green,  blue, 
and  at  length  brown  :  the  presence  of  light  was  not  necessary  for 
this  change  to  take  place.  Alkalies  do  not  precipitate  the  solution 
of  guaiacum  in  alkohol. 

Guaiacum.  is  less  soluble  in  sulphuric  ether  than  in  alkohol  $ 
the  properties  of  this  solution  are  nearly  similar  to  those  of  thf 
solution  in  alkohol. 

Muriatic  aeid  dissolves  only  a  small  portion  of  guaiacum ;  the? 
solution  is  deep  brown. 

Sulphuric  add  forms  with  guaiacum  a  d'efep  red  solution* 
which  is  precipitable  when  fresh  by  water,  or  by  the  alkalies. 
Xhe  precipitate  by  water  is  lilac-coloured.  By  heat  the  resin  is 
decomposed  5  and  there  remains,  at  last,  a  coaly  residuum  with, 
some  sulphate  of  lime. 

Nitric  acid,  of  the  spec.  grav.  of  1.3Q,  dissolves  guaiacum  with 
great  facility :  much  nitrous  gas  is  emitted.  The  fresh  solution,, 
yields  a  brown  precipitate  with  the  alkalies  ;  which  is  redissolved 
by  the  application  of  heat.  Muriatic  acid  separates  the  guaiacum, 
but  somewhat  changed  5  sulphuric  acid,  however,  did  not  occasion 
any  precipitation.  This  nitric  solution  deposits  by  rest,  in  th® 
course  of  some  hours,  crystallized  oxalic  aeid. 

Dilute  nitric  acid  dissolved,  with  effervescence,  part  of  this 
resin  )  the  remainder  is  converted  into  a  brown  substance,  similar 
to  the  precipitate  from  the  solution  in  alkohol.  This  brown 
substance  may  also  be  obtained  by  carefully  and  slowly  evaporating 
the  recent  nitric  solution  to  dryness.  It  is  equally  soluble  in 
alkohol  and  sulphuric  ether :  it  is  insoluble  in  water.  When, 
burned  it  emits  a  peculiar  smell,  more  resembling  an  animal  than 
a  vegetable  body.  By  repeated  abstractions  of  nitric  acid,  or  by 
fhq  use  of  a  large  proportion  of  it,  the  product  is  equally  soluble 
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ih  water  and  aikohol,  and  fqrms  a  solution  which  has  an  astringent 
bitter  taste. 

Guaiacurti  is  soluble  in  the  pure  and  carbonated  alkalies :  the 
.solutions  are  greenish  brown.  Nitric  acid  precipitates  these  solu¬ 
tions  of  a  deep  brown  colour  5  the  precipitate  is  similar  to  that 
formed  by  this  acid  from  the  solution  in  aikohol.  Dilute  sulphuric 
acid,  and  muriatic  acid,  form,  in  these  alkaline  solutions,  flesh- 
coloured  precipitates  ;  which  differ  from  guaiacum,  in  being  less 
acted  upon  by  sulphuric  ether,  and  more  soluble  in  boiling  water. 
When  these  precipitates  were  dissolved  in  ammonia,  and  again 
precipitated  by  muriatic  acid,  they  were  still  more  approximated 
to  the  nature  of  extract. 

One  hundred  grains  of  guaiacum  yielded  on  distillation,  5.5  of 
acidulated  water,  24.5  of  thick  brown  oil,  which  became  turbid 
©n  cooling,  30.0  of  thin  empyreumatie  oil,  9.0  of  aeriform  fluids, 
chiefly  carbonic  acid,  and  carbuVetted  hydrogen,  30.5  of  coal 
was  left  in  the  retort.  This  coal  left  on  incineration  g  grains  of 
lime.  No  traces  of  any  fixed  alkali  could  be  discovered. 

From  these  experiments,  it  is  evident  that  guaiacum  is  a  sub¬ 
stance  very  different  from  those  which  are  denominated  resins, 
balsams,  gurn-resins,  gums,  or  extracts ;  and  that  it  may,  per¬ 
haps,  be  properly  denominated  an  extracto-resiii. 

The  action  of  oxygen  on  some  of  the  other  resinous  bodies  is 
remarkable.  It  is  well  known,  that  on  digesting  mastich  in, 
aikohol,  only  a  part  of  it  is  dissolved  5  as  there  remains  an  elastic 
substance,  which  appears  to  differ  from  caoutchouc  by  becoming 
hard  when  dried  by  exposure  to  air.  Water  precipitates  the  part 
which  is  dissolved  in  the  state  of  a  pure  resin  :  but  when  a  stream 
of  oxygenized  muriatic  acid  gas  was  passed  through  the  solution, 
a  tough  elastic  precipitate  was  formed,  which  became  brittle  when 
tlried,  and  was  soluble  in  boiling  aikohol,  but  separated  again  as 
the  solution  cooled. 


Analysis  of  Roc.ksoap.  By  Bucholz. — From  Gehleus  Journ .  der 
Chem.  in  Anri,  de  Cpim.  No.  It)/. 

A  specimen  of  this  mineral  from  Artern,'  in  Upper  Saxony, 
yielded  on  analysis,  44  silica,  2 6.5  alumine,  8  oxide  of  iron, 
20.5  water,  0.5  lime,  and  a  loss  of  0.5  was  sustained. 


On  Berzelius's  Discoveries  as  to  the  selacic  Acid.  By  Mr. 
Hisingek.— Ann.  de  Chim.  No.  1^2. 

Berzelius  has  discovered,  that  the  sebacic  acid  of  Thenard 
bears  the  same  relation  to  the  benzoic  acid,  as  the  zoonic  acid  of 
Berthollet  or  the  lactic  acid  of  Scheele  betyrs  to  the  acetous  acid. 
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In  beef  marrow  this  acid  is  not  pure,  but  it  is  combined  with  a 
particular  animal  matter,  .which  forms  a  triple  combination  with 
the  acid,  and  the  oxides  of  silver,  quicksilver,  or.  lead.  In  other 
respects,  the  sebacic  acid  acts  like  the  precipitated  benzoic  acid, 
but  not  like  the  sublimed.  The  acid  yielded  by  tallow  and  tat, 
precipitates  the  above  three  oxides  ;  but  the  acid  of  marrow  does 
not  produce  any  precipitation  unless  it  is  combined  with  alkali. 
The  sublimed  benzoic  acid,  or  the  salts  formed  of  that  pure  acid, 
do  not  decompose  the  solutions  of  these  oxides,  unless  they  are 
concentrated.  The  benzoates  are  equally  proper  as  the  succi¬ 
nates,  for  the  separation  of  iron  and  manganese,  under  the  same 
circumstances. 


On  the  Proportion  of  the  Principles  in  sulphuric  Acid.  By  Prof, 
Klaproth. — Ann.  de  Chim.  No.  173. 

Mr.  K.  first  gives  the  various  determinations  of  former  che¬ 
mists,  of  the  proportions  in  which  the  elements  of  sulphuiic  acid 
and  of  sulphate  of  barytes  are  combined  together  :  he  then  relates 
his  own  experiments :  viz.  151  grains  of  sulphur  were  converted 
into  acid  by  means  of  nitric  acid ;  on  this  acid  being  added  to 
muriate  of  barytes,  1 10p  grains  of  sulphate  of  barytes  were  formed, 
which  by  calcination  were  reduced  to  1082  grains.  In  the  second 
experiment,  100  gr.  of  sulphuric  acid,  whose  specific  gravity  was 
1.850,  being  diluted  with  water,  and  then  added  to  muriate  of 
barytes,  produced  225  grains  of  well-dried  sulphate. 

From  these  experiments  it  follows,  that  sulphuric  acid,  of  the 
specific  gravity  of  1.850,  contains  74-04  concrete  acid,  and  25  QO 
water;  or  otherwise,  31.05  sulphur,  42.09  oxygen,  and  25.0(3 
water :  that  concrete  sulphuric  acid  contains  42.03  sulphur  and 
57.07  oxygen ;  and  that  sulphate  of  barytes  contains  6'7  barytes, 
14  sulphur,  and  19  oxygen. 


On  the  Eject  of  the  Ammonia-muriate  of  Platina  on  the  human 

Body  .—Phil.  Journ.  No.  02. 


The  precipitate  of  platina,  by  muriate  of  ammonia,  or  the;, 
ammonia- muriate  of  platina,  has  a  peculiar  effect  upon  this 
anonymous  writer  5  and  which  is,  perhaps,  like  the  fit  of  asthma 
produced  by  the  powder  of  ipecacuanha,  peculiar  to  certain  con¬ 
stitutions  only. 

Every  time  the  paper  containing  the  precipitate  was  opened, 
even  when  it  was  not  touc-hed,  but  merely  inspected  for  a  minute 
or  two,  a  catarrhous  defluxion  was  immediately  brought  on,  with 
beat  and  redness  of  the  face,  as  from  erythema;  and  a  shortness 
of  the  breath.  The  catarrhal  symptoms  continued  for  about  an 
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hour ;  but  the  dyspnoea  lasted  longer  :  a  slight  disagreeable  taste 
was  at  one  time  felt.  The  same  symptoms  were  also  produced, 
when  after  having  left  the  laboratory  for  about  two  hours,  the 
relator  returned  to  the  same  place,  although  the  paper  was  not  v 
reopened.  Wetting  the  face  with  cold  water  was  very  serviceable 
in  removing  the  erythema. 


On  a  meteoric  Stone  which  fell  near  Faience.  By  Messrs.  Monge, 

Fourcroy,  Berthollet,  and  Vauguelin. — Ann.  de  Chim . 

No.  175. 

A  great  noise  was  heard  at  Valence,  on  the  15th  of  March 
180(1,  at  live  in  the  evening.  This  noise  resembled  the  report  of 
a  cannon,  and  was  preceded  by  a  dreadful  roll  of  thunder. 
Immediately  a  mass  of  about  four  pound  weight  fell  down,  which 
broke  the  branch  of  a  fig-tree,  and  made  a  dint  in  the  ground 
about  3  inches  deep.  The  thunder  came  from  the  south,  and 
went  towards  the  north.  The  sun  was  not  hid  by  any  cloud, 
although  there  were  some  in  the  sky.  It  was  on  the  same  day 
that  another  stone  fell  at  St.  Etienne. 

The  stone  that  fell  at  Valence  was  black,  very  friable,  and 
marked  paper  like  plumbago.  It  acquired  a  bituminous  polish  by 
rubbing.  In  the  mortar  it  became  flattened,  and  divided  into 
small  flakes,  instead  of  being  pulverized.  By  heat  it  emitted  a 
slight  odour  of  bitumen.  Its  specific  gravity  was  1.94. 

Five  grammes  (77  gr.)  of  the  stone  was  treated  with  twice  as 
much  nitrate  of  potash  5  a  slight  deflagration  took  place.  The 
vapours  being  received  in  lime  water,  precipitated  15  decigr. 
(18|  gr.)  of  carbonate  of  lime.  By  elixiviating  the  residuum, 
chrome  wras  obtained. 

After  the  chrome,  carbone  and  silica  were  separated.  The  iron 
was  precipitated,  from  a  very  acid  muriatic  solution  of  the  resi¬ 
duum,  by  ammonia.  The  iron  drew  down  with  it  six  decigr. 
(9  gr-)  magnesia,  although  magnesia  is  not  precipitable  by 
"ammonia,  from  a  solution  with  excess  of  acid. 

The  remaining  liquor  required  a  very  large  quantity  of  potash 
to  throw  down  the  remainder  of  the  magnesia  5  because  magnesia 
is  not  separable  from  triple  salts  until  the  ammoniacal  salt  is  en¬ 
tirely  decomposed.  The  magnesia  thus  obtained,  was  rendered 
green  by  the  oxide  of  nickel,  which  was  precipitated  along  with 
it ;  for  although  there  was  far  more  ammonia  than  was  necessary 
to  dissolve  the  nickel,  yet  none  was  retained  :  so  powerful  was 
the  attraction  between  the  magnesia  and  the  oxide  of  nickel. 

It  was  also  remarked,  that  when  a  solution  of  iron  holding 
manganese,  was  precipitated  by  ammonia,  some  of  the  man¬ 
ganese  remained  in  the  fluid,  although  it  contained  an  excess  of 
alkali ;  £0  that  when  the  excess  of  the  ammonia  was  got  rid  o£ 
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4Qd  Analysis  of  a  meteoric  Stone. 

by  means  <hf  an  acid,  the  solution  yielded  a  white  or  rose-coloured 
precipitate,  by  means  of  the  prussiate  of  potash  :  a  circumstance 
which  shews  the  formation  of  a  triple  compound  of  acid,  am¬ 
monia,  and  manganese. 

The  stone  which  fell  in  the  environs  of  Valence  is  composed 
of  3S  per  cent,  of  oxide  of  iron  ad  minimum,  30  of  silica,  14 
of  manganese,  about  2  of  nickel,  about  2  of  manganese,  about 
2  of  chrome,  2|  of  carbone,  and  an  unappreciable  quantity  of 
sulphur.  The  remaining  9>  per  cent,  was  lost,  but  it  may  be 
attributed  in  great  measure  to  water. 

fe - - rr-r-r: . . r . 

Analysis  of  a  meteoric  Stone  which  fell  in  the  Arrovdissement 

d’Alais,  on  the  1 5th  of  March  1800.  By  M.  Tkenard. — 

Ann.  de  Chim.  No.  175. 

We  gave  in  our  last  number  an  account,  by  Messrs.  Dhombres* 
fn  •mas  and  Pages,  of  the  fall  of  this  stone. 

It  di tiers  much  in  appearance  from  the  other  stones  which  have 
fallen  on  the  earth  5  and  has  greatly  the  appearance  of  a  piece  of 
sea-coal.  Tt  is  black,  and  formed  of  laminae,  which  are  only 
slightly  adherent  to  each  other,  and  are  in  themselves  very  friable. 
It  leaves  upon  paper  traces  like  those  of  black  lead.  Its  specific 
gravity  is  l.p4. 

Several  small  grains  of  this  stone  were  attractable  by  the  load¬ 
stone.  When  calcined  in  contact  with  air,  it  became  red,  and 
lost  scarcely  any  thing  of  its  weight.  When  heated  in  a  retort, 
it  remained  black,  lost  seventeen  per  cent,  of  its  weight,  and 
gave  out  some  carbonic  acid  gas.  When  melted  with  borax,  it 
yielded  a  yellowish  green  glass. 

On  analysis,  this  stone  appeared  to  contain  21  per  cent,  of 
silica,  40  of  black  oxide  of  iron,  2|  of  oxide  of  nickel,  2  of 
oxide  of  manganese,  2 j  of  carbone,  Q  of  magnesia,  3|  ot  sul¬ 
phur,  1  of  chrome,  and  18-J  were  lost,  of  which  part  was  water: 
so  that  it  was  very  similar  in  its  composition  to  the  other  stones 
which  have  fallen.  It  has  less  silica,  and  more  oxide  ot  iron, 
but  like  them  it  contains  neither  lime  nor  alumine.  But  it  differs 
from  them  in  containing  a  little  carbone,  and  having  the  metals 
in  the  state  of  oxide.  This  difference  w^ould  lead  ns  to  suppose, 
that  it  had  not  undergone  the  action  of  any  great  degree  ot  heat, 
■which  would  have  burnt  the  carbone,  and  reduced  the  metals. 
To  this  we  may  add,  that  when  treated  with  acids,  it  is  not 
converted  into  a  gelatinous  mass;  whereas  the  other  stones  con¬ 
stantly  form  such  a  product,  a  fact  that  indicates  their  having 
sustained  a  commencement  of  fusion, 
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On  Roman  Alum ,  compared  with  the  Kinds  manufactured  in  France . 

*  By  Messrs.  Thenard  and  Roard. — Ann.  de  Chim.  No.  1 J5. 

The  great  reputation  which  the  Roman  alum  bears  among  ma¬ 
nufacturers  and  dyers,  being  disadvantageous  to  the  sale  of  the 
French,  the  authors  were  engaged  to  examine  whether  this  predi¬ 
lection  was  well  founded,  and  if  so,  in  what  manner  the  French 
alum  could  be  improved,  so  as  to  enter  into  competition  with  it. 

They  found  that  the  French  alum  contained  exactly  the  same 
quantity  of  the  constituent  principles  of  alum,  viz.  26.04  percent, 
of  sulphuric  acid,  J2.53  of  alumine,  10.02  of  potash,  and  51.41 
of  water  5  although  they  exhibit  sensible  differences  both  to 
reagents,  and  in  the  processes  of  the  dyers. 

These  differences  arise  from  the  unequal  quantity  of  iron  which 
they  accidentally  contain,  for  they  disappear  when  the  alums  are 
purified,  and  are  reproduced  when  the  sulphate  of  iron  is  again 
united  with  them. 

Roman  alum  contains  only  of  sulphate  of  iron  ;  that  of 

Liege  contains  at  most  Tfo-o,  that  of  Javeile  somewhat  less  5 
those  of  Bouvier  and  Curaudau  or  Tyoo-  The  effects  of 

the  latter  proportion  can  only  be  discerned  by  regeants,  and  its 
effects  upon  silk  dyed  with  dyers’  weed  or  cochineal.  Prussiate 
of  iron  immediately  affects  those  of  Javeile  and  Liege. 

Roman  alum  is  not  absolutely  necessary  in  dying,  for  colours 
equally  good  may  be  obtained  from  the  alum  of  Liege  purified  by 
solution  in  hot  water,  and  washing  the  pulverulent  crystals  with 
cold  water,  by  which  means  all  the  sulpha/te  of  iron  may  be  se¬ 
parated. 

The  alum  of  Bouvier  and  of  Curaudau  yields  colours  which 
can  only  be  distinguished  from  those  of  Roman  alum  by  expe¬ 
rienced  person^.  Although  the  alum  of  Javeile  and  Liege  con¬ 
tain  only  voVe  of  sulphate  of  iron,  they  yield  less  brilliant  colour^ 
than  the  purer  alums. 

This  effect  of  sulphate  of  iron  is  not  the  same  upon  different 
materials,  and  with  different  dye-stuffs.  It  is  very  sensible  in  silk 
dyed  with  dyers  weed  and  cochineal  it  is  somewhat  less  upon 
cotton,  and  much  less  upon  woollen  goods  dyed  with  the  same 
colouring  matters. 

Wool  appears  to  retain  a  much  less  quantity  of  sulphate  of  irofi 
than  cotton,  and  that  less  than  silk  5  for  the  colours  on  wool  are 
less  altered  by  -~  v  of  the  sulphate  than  those  on  silk  are  by  -fsis- 
In  the  colours  afforded  by  madder,  archil,  and  kermes,  it  requires 
a  large  proportion  of  sulphate  to  alter  the  colour  for  the  worse. 

It  is  certain  therefore  that  the  manufacturers  of  alum  may,  by 
very  simple  means,  and  without  much  expense,  render  their  article 
fullyequal  to  the  Roman. 

3  s 
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On  Ultramarine.  By  Messrs.  Desormes  and  Clement.—-* 

Ann.deChim.  No.  1/1 . 

The  lapis  lazuli  maybe  considered  as  the  ore  of  ultramarine. 
To  extract  that  colour,  a  very  peculiar  process  is  used,  which  has 
no  analogy  with  any  other  manipulation  in  the  arts.  The  lapis 
lazuli  is  levigated,  and  then  well  mixed  with  a  melted  composition 
of  resin,  wax,  and  linseed-oil,  rI  he  compound  being  then  cooled, 
is  ground  with  a  pestle  or  a  roller  in  warm  water.  This  water  be¬ 
comes  turbid,  and  is  rejected.  Fresh  water  is  then  added,  which 
becomes  loaded  with  the  colouring  matter,  and  being  poured  off 
deposits  the  ultramarine.  This  is  repeated  till  the  water  acquires 
only'  a  dirty  gray  hue.  Only  two  or  three  per  cent,  of  beautiful 
ultramarine  could  be  obtained  from  a  very  fine  lapis  lazuli. 

The  specific  gravity  of  the  most  beautiful  ultramarine  is  2.300. 
It  contains  oily 'or  resinous  particles  decomposable  by  fire 3  by 
ignition  this  is  burned  away,  but  the  colour  is  only  slightly  dete¬ 
riorated,  and  requires  levigation  to  reduce  it  to  its  former  fineness. 

By  a  violent  beat,  ultramarine  melts  3  and  if  the  resinous  matter 
is  not  entirely  burnt  away,  it  forms  a  black  enamel  5  but  if  this 
has  been  done,  it  forms  a  transparent  and  almost  colourless  glass, 
and  loses  of  its  weight.  It  forms  a  transparent  glass  witlu 
borax  3  at  the  same  time  sulphur  and  carbonic  acid  are  both  given 
cut. 

The  oxygenizing  end  of  a  Voltaic  pile  deprives  it  of  colour,  but 
the  other  end  has  no  apparent  effect  upon  it.  Exposed  to  a  red 
heat  in  contact  with  oxygen,  its  weight  is  augmented  one  per  cent, 
and  it  acquires  a  dirty  green  colour.  Hydrogen  in  the  same  cir¬ 
cumstances  turns  it  red,  and  takes  sulphur  from  it.  No  water  ap¬ 
pears  to  be  formed,  but  a  loss  of  weight  is  observed.  Sulphur 
melted  with  and  volatilized  from  ultramarine  does  not  alter  it. 
Neither  liquid  sulphuretted  hydrogen  nor  lime-water  have  any  ac¬ 
tion  upon  it.  Barytic  water,  by  the  help  of  heat,  deprives  it  of 
colour,  and  takes  up  silica  and  alumine. 

The  sulphuric,  nitric,  muriatic,  and  oxygenized  muriatic  acids, 
deprive  ultramarine  of  its  colour.  The  three  first  acids  form  a 
gelatinous  mass  with  it ;  the  fourth  dissolves  it  almost  entirely. 
Sulphuretted  hydrogen  is  evolved  by  the  dilute  sulphuric  and  mu¬ 
riatic  acid.  Nitric  acid  produces  nitrous  gas  and  sulphuric  acid. 
Acetous  acid  acts  upon  it,  but  in  a  weaker  degree.  Potash  and 
soda  boiled  upon  ultramarine  do  not  alter  its  colour,  but  they  di¬ 
minish  its  weight,  and  take  alumine  from  it.  Potash  by  fusion 
with  ultramarine  forms  a  reddish  mass,  which  exhibits  the  same 
phenomena  as  if  it  were  a  stone  composed  of  silica  and  alumine. 
Ammonia  has  no  action  upon  ultramarine.  If  this  be  heated 
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vltli  oil,  and  afterwards  washed  with  an  alkaline  ley,  the  weight 
is  diminished. 

'  Great  difficulty  was  experienced  in  attempting  to  analyse  ultra- 
.marine,  but  by  allotting  a  separate  portion  of  it  for  the  investigation 
of  each  of  its  constituents,  it  was  found  to  contain  35.8  per  cent, 
of  silica,  34.8  of  alumine,  23.2  of  soda,  3.1  of  sulphur,  and  as 
much  carbonated  lime.  The  latter  was  not  essential  to  its  com¬ 
position.  A  loss  of  at  least  five  per  cent,  was  always  experienced, 
2nd  a  suspicion  was  excited  that  the  silica  was  united  with  some 
other  principle,  although  it  could  hot  be  discovered. 

The  cement  mixed  with  the  lapis  lazuli  imparting  oil  to  the  ul¬ 
tramarine  forms  with  it  a  kind  of  soap,  which  rendering  it  a 
little  soluble  in  water,  it  is  carried  off,  while  the  veinstone  remains 
behind  in  the  cement,  on  account  of  its  not  being  so  easily 
wetted  as  the  ultramarine.  So  that  the  process  for  extracting 
the  ultramarine  is  a  true  washing,  taking  that  woici  in  us  usual  do¬ 
mestic  sense. 


On  the  chemical  Properties  of  Oisanite  compared  with  those  of 

Titanium.  By  Mr.  Vauuuelin. — Jour n,  des  Mines,  No.  114. 

Mr.  Vauquelin  had  long  been  of  opinion  that  an  analogy  sub¬ 
sisted  between  oisanite  (anatase  of  Hauy)  and  titanium}  but  the 
-4  sufficient  quantity  to  push  his  inquiries  to  the  required 
Went  u*  .  _  uncertainty.  By  making  an  excursion  to 

extent  left  aim  m  a*.  •  mUch  as  sufficed  for  his  experi- 

Oisan  lie  at  length  procured  a*  . 

lAent3'  <  .  '  ‘^"'buted  at  first 

The  difference  of  form  and  specific  gravity  he  aiu-._  "me 

to  the  degree  of  oxidizement }  but  by  heating  them  in  the  * 
fire  neither  altered  their  weight,  only  the  titanium  became  redder, 
in  consequence  of  the  iron  which  it  contains. 

Both  titanium  and  oisanite  are  affected  in  the  same  manner  by 
alkalies}  they  combine  with  them,  swell,  become  v/hhe,  and  are 
rendered  partly  soluble  in  water.  A  true  combination  takes  place, 
which  even  dissolves  in  tiie  acids,  and  forms  triple  salts.  These 
salts  are  easily  decomposed  by  a  slight  heat. 

Titanium  and  oisanite  were  separately  dissolved  in  muriatic  acid. 
Both  the  solutions  were  precipitated  of  a  fine  blood-red  by  infusion 
of  galls }  but  that  of  oisanite  yielded  a  yellowish  brown  precipi¬ 
tate  with  prussiate  of  potash,  whereas  the  solution  of  titanium 
yielded  a  very  deep  green  one.  That  this  was  owing  to  iron,  ap¬ 
peared  evident  from  the  addition  of  a  few  drops  of  muriate  of 
iron,  which  occasioned  the  precipitation  of  a  similar  green 
prussiate. 

The  solution  of  titanium  was  evaporated  to  dryness,  and  the  re¬ 
siduum  was  elixiviated  by  water }  a  yellow  liquor  was  obtained, 
and  .a  white  substance  left  which  was  insoluble  in  water  or  th© 
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acids  5  but  this  substance  being  again  melted  with  potash,  an& 
treated  with  water  to  take  away  the  excess  of  the  alkali,  dissolved 
in  acids.  The  yellow  liquor  first  obtained  precipitated  prussiate.of 
potash  blueish  green  ;  but  the  Solution  ot  the  white  matter  treated 
with  potash,  on  the  other  hand  precipitated  the  prassiate  ot  a  yel¬ 
lowish  brown,  like  oisanite. 

Hence  Mr.  Vauquelin  concludes,  that  the  difference  between 
oisanite  and  titanium  consists  in  a  small  quantity  of  iron  and 
manganese  contained  in  the  latter.  The  quantity,  however,  is 
•o  small  that  he  cannot  think  it  to  be  the  cause  of  the  crystalline 
forms  which  distinguish  the  former. 

Oisanite  therefore  must  be  now  considered  as  the  first  species  in 
the  genus  titanium. 


On  the  Smelting  of  sparry  Iro?i  Ores .  By  Mr.  Hassenfratz.— • 

Jourru  des  Mines >  No.  114. 

The  furnace  of  Saint  Helene  being  the  nearest  to  the  Mining- 
School  at  Paris,  furnished  the  specimens  examined.  The  analyse* 
were  made  by  Mr.  Berthier. 

The  roasted  ore  made  use  of  in  that  furnace  contains  16  per 
cent,  of  silica,  only  1  of  lime,  1.56  of  metallic  manganese,  37.30  of 
metallic  iron,  and  23 .44  of  oxygen  and  water. 

The  scoriae  were  examined  in  three  different  states  3  first,  when 
the  furnace  was  in  good  working  order  3  secondly,  when  it  began 
to  be  deranged  ;  and  lastly,  when  it  was  in  bad  order.  The  propor¬ 
tions  of  the  manganese  in  these  scoriae  are  12.5,  10.64,  and  5.80  3 
the  proportions  of  iron  are,  0.5,  4.68,  4.7  :  and  the  last  kind  of 
SCOl'is:  contains,  besides  the  iron  combined  with  it,  no  less  than 
per  cent,  mixed  with  it  3  the  two  former  scoriae  have  none  of  this 
mixed  with  them.  The  proportion  of  silica  in  the  two  former 

56,  and  in  the  latter  70.  That  of  lime  in  the  two  former  is  18, 
In  the  latter  6. 

It  is  a  remarkable  circumstance  that  the  proportion  of  magna- 
©ese  in  the  scoriae  increases  in  proportion  to  the  heat  ot  the 
fiufnace  3  and  that  the  proportion  of  iron  in  them  follows  a  con¬ 
trary  ratio.  And  he  also  found  that  the  quantity  of  iron  obtained 
in  the  analysis  of  ores  (whether  it  is  performed  by  the  moist  or 
the  dry  way)  much  exceeds  that  which  can  be  obtained  in  the 
great  operations,  even  as  far  as  20  per  cent,  when  the  iron  in  the 
scoriae  is  taken  into  the  computation. 

It  is  not  sufficient  to  analyse  the  specimens  chosen  out  for  a 
cabinet  to  give  us-  the  necessary  information  in  metallurgy.  The 
minerals  employed  in  the  smelting  works  must  be  examined  alter 
they  have  undergone  the  usual  preliminary  preparations.  To  this 
investigation  ought  to  be  added  the  examination  of  all  the  pioducfhf- 
obtained,  and  then  by  the  comparison  of  these  results,  a  theory 
"may  be  established  to  guide  the  operate^  in  his  future  labours^ 
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On  Coffee.  By  M.  Paysse. — Ann.  de  Chim:  No.  1/6. 

Mr.  Parmentier  having  written  to  Mr.  Paysse  for  information 
the  subject  ot  coffee,  was  favoured  by  him  with  a  long  detail 
concerning  it.  Some  parts  ot  this  he  now  Jays  before  the  public, 
from  which  he  concludes,  j 

That  coffee  contains  a  peculiar  acid,  which  is  in  an  uncoiffbinecfc 
State,  as  the  powder  of  this  seed  immediately  reddens  blue  vege* 
table  colours.  This  acid  may  be  separated  either  by  a  cold  infu¬ 
sion,  or  even  by  alkohol. 

The  acid  decoction  of  coffee  speedily  decomposes  the  greater 
part  ot  metallic  solutions,  and  particularly  those  of  tin,  lead,  iron, 
Ike.  j  the  piecipitates  thus  obtained  are,  at  the  same  time,  more 
abundant  in  quantity  and  darker  in  colour  than  those  formed  by 
the  pure  acid.  This  difference  arises  from  the  decoction  contain¬ 
ing  also  extractive  matter,  colouring  matter,  albumen,  &c.  ;  so 
that  the  colouring  matter  unites  with  the  precipitate  formed  by 
the  coffic  acid  with  the  oxide,  and  the  albumen  being  at  the  sam« 
time  separated  from  the  acid  which  retained  it  in  solution,  falls 
down  and  augments  the  quantity  of  the  precipitate.  In  fact,  if 
the  collate  of  tin,  of  lead,  or  of  alumine,  is  boiled  in  the  coloured 
decoction  of  any  vegetable  substance,  a  lake  will  be  obtained. 

The  cofhe  acid  may  be  obtained  pure  by  mixing  the  decoction 
of  coffee,  or  its  tincture,  with  the  muriates. of  tin  or  of  lead  5  and 
by  a  subsequent  decomposition  of  the  precipitates  by  means  of  sul¬ 
phuretted  hydrogen,  according  to  the  process  of  Chenevix,  or  by. 
decomposing  the  coffate  of  lead  by  sulphuric  acid. 

Ihis  new  acid  is  not  crystallizable,  but  it  is  soluble  both  in 
water  and  alkohol. 

Coffic  acid  forms  a  green  precipitate  with  the  prussiate  of  iron 
contained  in  the  common  prussiate  of  potash  and  is  thus  of 
great  use  in  chemistry,  in  order  to  obtain  a  pure  prussiate  of  pot¬ 
ash,  which  until  now  could  never  be  obtained  without  the  con¬ 
course  of  iron. 

sulphate  of  iron,  coffic  acid  produces  a 
line  green  colour  j  at  the  end  of  six  hours,  a  precipitate  of  the 
same  colour  was  separated.  The  green  sulphate  of  iron  became 
very  slightly  green  5  but  after  being  exposed  for  some  time  to  the 
air,  it  grew  darker. 

Gelatine  was  not  precipitated  by  the  coffic  acid  j  the  muriates 
of  lead  and  of  tin  were  quickly  and  copiously  precipitated  of  a 
grayish  white  ;  the  muriate  of  antimony,  very  quickly  in  white 
Bakes  ;  the  nitrates  ot  bismuth  and  of  quicksilver,  dirty  white  •, 
the  nitrate  and  the  acetate  of  copper,  dingy  brown  5  the  nitrate  of 
silver,  and  of  cobalt,  and  the  sulphates  of  manganese  and  of  zinc, 
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were  not  altered  5  the  sulphate  of  copper  merely  lost  its  colour; 
the  nitro-muriates  of  gold  and  of  platina  did  not  even  change  their 
colour. 

The  sulphuric  acid  heated  with  the  coffic  became  highly 
coloured,  and  emitted  vapours  of  sulphurous  acid  3  the  nitric  acid 
was  decomposed,  and  malic  acid  was  produced  5  the  oxygenized 
muriatic  acid  had  a  similar  effect. 

Potash,  soda,  or  ammonia,  only  produced  deep  yellow  mix¬ 
tures  drawing  towards  orange  colour  5  lime,  barytes,  strontian, 
and  the  hydro-sulphurets,  afforded  phenomena  very  similar  to 
those  of  the  alkalies;  pmssiate  of  ammonia  also  yielded  a  similar 
result 3  the  sulphate  of  alumine,  the  acetate  and  the  nitrates  of 
barytes,  were  partly  precipitated  in  a  white  powder,  iannin  and 
tincture  of  galls  were  sensibly  discoloured  by  the  coffic  acid. 

The  precipitate  obtained  from  sulphate  of  iron  by  means  of  coffic 
acid  is  soluble  in  the  Atrip,  sulphuric,  phosphoric,  and  oxalic  acid; 
but  the  other  acids  do  not  act  upon  it. 

As  to  the  attractions  of  the  coffic  acid,  it  combines  the  strongest 
vfith  the  metallic  oxides.  The  oxides  of  tin,  lead,  quicksilver, 
iron,  antimony,  bismuth,  and  copper,  when  precipitated  from 
their  solutions,  and -heated  with  this  acid,  unite  into  it,  and  form, 
saline  combinations,  generally  of  an  austere  metallic  taste,  not 
crystal! izabie,  pulverulent,  and  scarcely  soluble  in  water.  That 
with  quicksilver  is  nevertheless  soluble  in  1 00  times  its  weight  of 
water.  These  metallic  salts  combine  with  several  colouring  sub¬ 
stances,  and  precipitate  along  with  them  in  a  fixed  state,  particu¬ 
larly  when  the  collates  of  tin,  lead,  antimony,  and  alumine,  are 
boiled  with  the  stuffs  to  be  dyed  5  which  stuffs  are  afterwards  to 
be  dried,  and  then  dyed.  This  new  mode  of  preparing  stuffs 
for  dyeing  is  particularly  useful  when  saffron,  yellow  wood,  mad¬ 
der,  archil,  and  some  pharmaceutical  extracts  are  employed  as 
colouring  materials.  All  these  coffates  are  decomposable  by  fire, 
and  still  more  easily  by  the  sulphuric  acid,  except  those  of  iron, 
tin,  and  antimony.  Nitric  acid  decomposes  only  the  collate  of 
copper. 

.'The  coffic  acid  unites  the  easiest  with  alumine 3  the  salt  is  but 


slightly  soluble  in  water 3  it  has  a  slight  saccharine  and  astringent 
taste  3  it  is  always  pulverulent,  and  fixes  certain  colours.  Lime, 
barytes,  strontian,  and  magnesia,  combine  with  it  3  the  latter  ad¬ 
heres  to  it  very  feebly. 

Potash,  soda,  and  ammonia,  form  very  soluble  combinations  of 
a  bitter  taste  scarcely  crystallizable,  decomposable  by  a  slight 
heat.  They  are  all  of  them  yellow,  but  become  brown  it  too 
much  heated.  '  ] 

Muriate  of  tin  and  of  lead  readily  decomposes  these  salts,  as 
also  the  sulphuric  acid,  which  however  does  not  act  upon  the 
coffate  of  alumine.  The  nitric,  muriatic,  and  phbsphoric  acids, 
also  decompose  the  greater  part  of  them.  In  using  the  nitric 
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*cid,  it  sometimes  happens  that  the  coffic  acid  itself  is  changed 
into  the  malic,,  so  that  there  are  obtained  both  a  nitrate  and  a 
malate. 

This  coffic, acid,  of  bourse,  exhibits  properties  very  different 
from  gallic  acid,  or  from  tannin. 

The  principle  considered  by  Mr.  Cbenevix  as  tannin,,  is,  with¬ 
out  doubt,  the  acid  now  described  although  that  chemist  did  not 
sufficiently  examine  it.  He  asserts  the  decoction  of  roasted  coffee 
to  precipitate  gelatine  *,  but  after  having  examined  the  infusions 
and  decoctions  of  various  kinds  of  coffee  roasted,  no  trace  of  tan- 
nia  could  be  discovered  in  them. 

The  coffic  acid  by  destructive  distillation  affords  much  carbone, 
and  but  little  hydrogen  or- oxygen. 

The  carbonaceous  residuum  of  coffee,  being  reduced  to  ashes 
yields  muriate  of  potash,  lime,  and  a  very  minute  proportion  of 
iron. 

100  parts  of  the  extract  of  coffee  made  by  water  from  750 
parts  of  coffee  yielded  55  of  coffic  acid,  25  of  extractive  matter, 
5  of  vegetable  albumen,  Q  of  resinous  matter,  and  6  parts  wer® 
lost. 

The  different  kinds  of  coffee  contain  the  coffic  acid  in  nearly 
the  same  proportion.  It  is  found  also  unaltered,  but  in  less  quan¬ 
tity,  in  the  infusions  and  decoctions  of  roasted  coffee,  and  also  in 
the  products  of  the  distillation  of  coffee. 


On  Coffee.  By  C.  L.  Cadet. — Journ.de  Chirn.  No.  174. 

Boiling  water  poured  upon  raw  coffee,  as  brought  to  Europe, 
becomes  yellowish  green  ;  but  when  the  coffee  is  newly  gathered 
the  infusion  is  of  a  fine  emerald  colour,  and  is  used  to  colour  maps. 
By  continuing  the  boiling  the  decoction  turns  brown,  and  a  slight 
scum  is  separated ;  it  passes  clear  through  the  filter,  but  becomes 
turbid  on  cooling.  Potash  renders  it  browner  j  ammonia  has  the 
same  effect.  Lime-water  produces  an  abundant  flaky  precipitate. 
Sulphate  of  iron  changes  it  into  black  ink.  It  does  not  render 
solution  of  isinglass  turbid.  Oxygenized  muriatic  acid  only  partially 
discolours  this  decoction  ;  and  if  an  alkali  is  then  added,  the  liquor 
becomes  red. 

Eight  pounds  of  water  distilled  upon  one  pound  of  raw  coftee 
acquired  a  very  aromatic  odour,  and  some  drops  of  concrete  oil 
resembling  that  of  the  myrica  cerifera  swum  upon  it.  The  decoc¬ 
tion  remaining  in  the  still  was  viscous  ;  when  this  was  diluted 
with  some  more  water,  alkohol  flung  down  an  abundant  pre¬ 
cipitate,  resoluble  in  water,  and  appearing  to  be  mucilage.  The 
residual  coffee  being  dried,  and  digested  in  alkohol,  yielded  a  tinc¬ 
ture  which  was  precipitated  by  water. 

The  decoction  of  raw  coffee  does  not  change  blue  vegetable 
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colours  red,  as  is  asserted  by  the  chemists,  and  particularly  by 
Geoffroy,  who  even  says,  that  water  distilled  in  a  water-bath  upon 
coffee  becomes  very  acid.  On  tile  contrary,  the  decoction  renders 
litmus  green.  It  decomposes  sulphate  of  alumine,  and  forms  a 
lake  of  a  pale  colour. 

Alkohol,  even  in  the  cold,  extracts  from  raw  coffee  a  large  pro¬ 
portion  of  an  extractd-resinous  substance,  which  is  precipitated 
by  water  of  a  dirty  white  colour.  The  tincture  is  also  precipitated 
by  sulphate  of  iron,  green ;  and  by  [oxygenized]  muriatic  acid, 
reddish  brown.  The  residual  coffee,  after  being  dried,  yielded, 
when  treated  with  water,  extractive  matter  and  mucilage. 

Mr.  G.  thinks,  that  although  the  proportions  of  the  principles 
pointed  out  by  the  experiments  vary  according  to  the  ripeness  of 
the  grain  5  yet  that,  from  what  he  has  experienced,  we  may  con¬ 
sider  upon  a  mean,  eight  ounces  of  raw  coffee  to  contain  1  oz.  of 
mucilage,  1  drachm  of  resin,  the  same  quantity  of  colouring  ex¬ 
tractive  matter,  3-|  dr.  of  gallic  acid,  5  oz.  3^  dr.  of  parenchyma, 
and  10  grains  of  vegetable  albumen. 

It  has  been  long  known  that  coffee  will  sprout  in  boiling 
water,  but  it  wall  not  sprout  in  boiling  alkohol,  either  for  wrant 
of  sufficient  heat,  or  because  alkohol  destroys  the  germinativ$ 
faculty. 

Mocha  coffee  differs  essentially  from  Martinique  and  Isle  of 
Bourbon  coffee,  as  it  contains  less  gum  and  gallic  acid,  but  more* 
resin  and  aroma. 

"VVe  may  distinguish  three  distinct  periods  when  coffee  is  roasted  1, 
1.  when  the  grain  loses  its  natural  colour,  and  assumes  that  of  dry 
almonds,  or  raspings  of  bread  ;  2.  when  die  coffee  becomes  reddish, 
brown  ;  and,  3.  when  it  becomes  almost  black,  without  however 
being  carbonized. 

Two  ounces  of  Martinique  coffee  were  roasted  light  brown  5  it 
lost  two  drachms  :  it  was  difficult  to  grind.  The  cold  infusion  of 
it  contained  tannin,  and  precipitated  gelatine.  Its  taste  was  very 
aromatic  it  had  the  flavour  of  almonds,  without  any  bitterness, 
and  smelt  green.  By  a  hot  infusion  it  retained  the  same  aromatic 
taste,  but  its  green  smell  was  less  sensible. 

Two  ounces  more  wer*  roasted  reddish  brown  ;  they  lost  three 
drachms,  and  the  coffee  was  more  easy  to  grind.  By  infusion  in 
cold  water  it  yielded  less  tannin.  Its  aromatic  flavour  was  less 
sensible,  its  taste  more  approaching  to  that  of  burnt  sugar  j  it  had 
neither  bitterness  nor  greenness.  The  infusion  in  hot  water  had 
no  more  taste  nor  scent. 

Two  other  ounces  were  roasted  black  5  they  lost  three  drachms 
and  forty-eight  grains.  This  coffee  was  easily  pulverized.  The 
infusion  in  cold  water  had  scarcely  any  scent.  Its  flavour  was  burnt 
and  slightly  bitter.  It  yielded  a  precipitate  with  gelatine  5  but 
this  effect  was  scarcely  perceptible,  i  he  infusion  in  hot  water 
was  more  bitter,  more  empyreumatic,  and  had  a  more  distinct 
teent. 
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All  these  infusions  contained  mucilage  and  gallic  acid,  which 
augmented  in  proportion  as  the  torrefaction  was  more  advanced, 
while  at  the  same  time  the  -tannin  was  diminished.  Mr.  Bouillon 
Lagrange  considers  gallic  acid  as  a  modification  of  tannin  5  and 
these  experiments  seem  to  countenance  his  opinion. 

The  cold  infusion  of  roasted  coffee,  when  filtered,  was  a  fine 
clear  brown.  It  did  not  redden  litmus  paper.  It  became  black 
with  sulphate  of  iron,  and  slightly  precipitated  gelatine.  Alkohol 
separated  a  little  gum,  and  the  mixture  acquired  the  smell  of 
juniper. 

Roasted  coffee  infused  for  a  quarter  of  an  hour  in  water  at  /0° 
yielded  an  infusion  that  did  not  redden  turnsol,  nor  precipitate 
gelatine,  but  which  formed  ink  with  sulphate  of  iron.  Alkohol 
separated  some  gum  from  this  infusion. 

Roasted  coffee  boiled  for  two  hours  in  water  yielded  a  decoction 
whose  odour  was  less  agreeable  and  less  aromatic  that  that  of  the 
infusion.  It  did  not  change  the  -colour  of  blue  paper,  nor  pre¬ 
cipitate  gelatine  j  but  it  became  black  with  sulphate  of  iron. 
Alkohol  separated  more  gum  from  it  than  from  the  infusions. 

No  difference  was  observed  between  Martinique,  Mocha,  or 
Isle  of  Bourbon,  coffee  in  the  above  experiments. 

The  clear  and  filtered  decoction  of  [roasted]  coffee  boiled  for 
some  time  in  contact  with  the  air  becomes  turbid,  and  lets  fall  a 
black  powder,  which  has  been  taken  for  a  resin,  but  which  is 
oxygenized  extractive  matter. 

Decoction  of  [roasted]  coffee  filtered  and  evaporated  to  an  ex¬ 
tract  has  no  longer  any  aromatic  scent.  It  is  bitter,  and  on  being 
treated  with  warm  alkohol  the  colouring  extractive  matter  is  taken 
up,  but  the  tincture  is  not  precipitated  by  water. 

Roasted  coffee  digested  with  alkohol  yields  a  high-coloured 
tincture,  from  which  water  precipitates  a  much  greater  quantity 
of  resin  than  from  the  tincture  of  raw  coffee.  This  resin  in  raw 
coffee  is  white,  in  roasted  coffee  reddish  brown. 

It  is  very  singular  that  the  tannin  of  roasted  coffee  is  only  taken 
up  by  cold  water. 

Water  distilled  off  roasted  coffee  takes  up  the  aroma,  and  car¬ 
ries  over  some  drops  of  a  solid  essential  oil ;  but  the  distilled 
water,  when  tried  with  reagents,  does  not  appear  to  hold  any 
thing  in  solution. 

Two  ounces  of  [roasted]  coffee  placed  in  a  filter  were  washed 
with  cold  water  till  the  liquor  that  passed  no  longer  indicated,  by 
reagents,  that  any  thing  was  taken  up.  It  required  68  ounces  of 
water,  and  every  four  ounces  that  passed  was  examined  sepa¬ 
rately.  All  of  them  contained  gallic  acid  in  proportion  to  their 
order ;  the  four  first  contained  gum  3  and  it  was  only  the  first 
that  precipitated  a  solution  of  glue. 

The  coffee  thus  washed  was  dried  in  a  stove,  and  then  infused 
in  water  at  /5°.  The  scent  of  this  infusion  was  agreeable,  but 
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weaker  than  usual.  It  contained  a  little  gum  and  much  gallic 
acid,  but  no  tannin  nor  resin. 

The  decoction  of  the  coffee  thus  treated  still  contained  gum, 
and  a  little  aroma,  but  not  the  least  trace  of  tannin  or  resin. 

The  cinders  of  coffee  contain  carbone,  iron,  lime,  and  muriate 
of  potash.  J 

Mr.  Paysse,  in  an  elaborate  memoir  read  to  the  Societe  de  Pliar- 
made  by  Mr.  Parmentier  (seed  he  preceding  paper),  asserts,  that 
the  precipitate  formed  in  the  decoction  of  coffee  by  sulphate  of 
iron  is:  soluble  only  in  nitric,  sulphuric,  phosphoric,  and  oxalic 
acid  ;  and  that  coffee -does  not  contain  gallic  acid,  but  an  acid  of  a 
peculiar  nature. 

Isle  of  Bourbon  coffee  was  boiled  in  water  for  two  hours.  The 
decoction  was  yellowish  green  ;  a  little  albumen  was  separated, 
and  some  oxygenized  extract  was  precipitated.  It  rendered  infu¬ 
sion  of  litmus  green- 

A  part  of  this  decoction  was  precipitated  by  sulphate  qf  iron. 
The  precipitate  was  very  dark  blue,  and  was  redissolved  by  oxyge¬ 
nized  muriatic  acid,  acetic  acid,  whether  strong  or  weak,  tartaric; 
acid,  citric  acid,  and  even  benzoic  acid. 

The  muriatic  acid  rendered  the  liquor  yellow,  but  it  afterwards 
became  clear,  and  let  fall  oxygenized  extract ;  the  addition  of  am¬ 
monia  redissolved  this  precipitate,  and  the  liquor  became  of  a  fine 
brown-red  colour. 

The  immediate  precipitate  by  sulphate  of  iron,  dissolved  in 
acetic  acid,  was  acted  upon  in  a  similar  manner,  but  the  colour 
was  violet  blue  ;  it  was  redissolved  by  ammonia. 

The  other  acids  yielded  nearly  the  same  kind  of  precipitate  as 
the  muriatic.  The  precipitate  formed  by  the  gallic  acid  and  sul¬ 
phate  of  iron  exhibited  the  same  phenomena. 

The  remaining  portion  of  the  decoction  was  precipitated  by 
muriate  of  tin  5  the  precipitate  Avas  well  washed,  and  being  floated 
with  water,  sulphuretted  hydrogen  gas  was  passed  through  it. 
The  mixture  immediately  acquired  a  brown  colour,  which  became 
deeper  as  tlie  process  went  on  5  a  hydrosulphuret  of  tin  was  preci¬ 
pitated,  and  the  liquor  being  filtered  was  evaporated  to  one  fourth. 
This  product  is  considered  by  Mr.  Paysse  as  a  peculiar  acid  ;  but  it 
appears  to  be  nothing  but  the  gallic,  as  it  exhibits  the  same  phe¬ 
nomena  ;  and  was  perfectly  similar  to  gallic  acid  extracted  from 
galls  themselves  by  the  same  process.  All  therefore  that  can  be 
inferred  is,  that  coffee  contains  less  gallic  acid  than  gal  is  them¬ 
selves.  It  is,  indeed,  possible  that  this  acid  product  may  in  some 
cases  exhibit  a  few  peculiar  phenomena ;  but  this  is  common  to 
all  vegetable  principles,  which  vary  slightly  in  their  properties 
according  to  the  substance  from  which  they  are  extracted,  as  is 
shewn  by  the  differences  which  exist  in  the  various  gums,  sugars) 
fsecules,  &c. 
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From  the  foregoing  experiments  we.  may  deduce  the  best 
method  of  making  coffee,  which  ought  to  have  an  agreeable 
odour,  a  slightly  bitter  taste,  a  good  colour,  and  a  certain  den¬ 
sity  ;  to  which  latter  quality  the  Orientals  pay  so  much  attention 
as  to  reduce  their  coffee  to  a  very  fine  powder,  and  to  omit 
straining  it. 

The  quantity  of  coffee  necessary  for  use  that  day  ought  to  be 
divided  into  two  equal  parts ;  one  of  which  is  to  be  roasted  of  a 
light  brown,  i.  e.  till  it  loses  one  eighth  of  its  weight  ;  the  other 
half  to  be  roasted  dark  brown,  i.  e.  till  its  has  lost  one. fifth  of  its 
weight.  These  two  portions  are  then  to  be  mixed  together  arid 
pounded  in  a  mortar. 

In  regard  to  this  preparation  of  coffee,  Mr.  Cadet  remarks,  that 
his  uncle  Mr.  Cadet-de-Vaux  found  that  pounded  coffee  retains 
its  aroma  far  better  than  that  which  is  ground.  The  desire  to  re¬ 
tain  this  principle  is  general  among  coffee-drinkers.  •  In  India  and 
some  other  places  they  add  a  little  butter  to  the  coffee  when  it 
begins  to  turn  brown,  just  sufficient  to  varnish  the  surface  of  the 
grains  ;  the  butter  retains  a  part  of  the  essential  oil  which  would 
otherwise  escape,  but  it  sometimes  gives  the  coffee  a  disagreeable 
taste.  Another  method  is,  to  spread  the  roasted  coffee  while  yet 
hot  upon  a  sheet  of  white  paper,  and  to  sprinkle  it  with  sugar, 
which  absorbs  the  oil,  and  of  course  retains  the  aroma.  This 
method,  however,  renders  us  uncertain  as  to  the  quantity  of  the 
jsugar  to  be  added  to  the  coffee  when  drank.  The  aroma  is  in 
general  conceived  to  be  united  with  an  essential  oil  but  Par- 
mentier  has  observed,  that  when  hot  roasted  coffee  is  wrapped  up 
in  filtering  paper,  the  oil  renders  the  paper  transparent  and  greasy 
for  more  than  a  year,  as  though  it  were  a  fat  oil ;  and  yet  an  oil  of 
that  kind  cannot  be  obtained  either  by  pressure,  boiling,  or  by  the 
action  of  caustic  alkalies. 

Having  thus  roasted  and  pounded  the  coffee,  pour  upon  two 
ounces  of  the  powder  four  cups  of  cold  water,  and  place  the 
strained  infusion  on  one  side ;  then  pour  three  cups  of  boiling 
water  upon  the  same  coffee,  and  mix  the  liquor  which  runs  from 
it  with  the  former.  By  this  means  six  cups  of  good  coffee  will 
be  obtained,  which  should  be  quickly  heated  at  the  time  when 
wanted  to  be  drank,  but  not  allowed  to  boil.  Vessels  of  porce¬ 
lain,  earthen- ware,  or  silver,  should  be  used  for  the  infusion. 

Observations.' -—We  have  here  two  chemists  of  reputation  who 
assert  facts  diametrically  opposite  :  Paysse,  that  coffee  contains 
an  acid  in  a  free  state  and  of  a  peculiar  nature  ;  Cadet,  that  the 
decoction  is  never  acid,  and  that  the  acid  afterwards  obtained  is 
merely  the  gallic. 

The  most  probable  solution  of  the  first  difficulty  is,  that  Paysse 
operating  in  Holland  made  his  experiments  upon  coffee  newly  im¬ 
ported  5  and  that  Geoffrey  (who  asserts  the  same)  made  his  vvhild 
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be  was  in  England  or  Holland  j  whereas  Cadet  examining  coffee 
at  Paris,  used  of  course  that  which  was  older  and  drier. 

In  regard  to  the  second,  it  is  evident,  that  Cadet  is  for  gene¬ 
ralizing  the  nature  of  the  principles  obtained  from  vegetables  and 
animals,  whereas  we  think  with  Thomson,  that  the  names  of 
sugar,  starch,  gum,  &c.  ought  to  be  regarded  as  generic  titles 
only,  the  same  as  rretal,  salt,  &c.  It  certainly  would  contribute 
to  the  accuracy  of  our  knowledge  if  the  history  of  the  various 
modifications,  as  Mr.  Cadet  calls  them,  of  vegetable  principles 
were  separately  considered,  instead  of  their  being  blended  toge¬ 
ther,  as  usual,  with  intricate  statements  of  their  variations. 


On  the  Sugar  of  Grapes.  By  Mr.  Proust.— Ann.  de  Cjiim, 

Nos.  170,  171. 

Ti-iere  are  in  effect  several  species  of  sugar:  1.  Dry,  brittle, 
crystallizable  sugar,  such  as  is  yielded  by  the  sugar-cane.  2. 
Clammy  sugar,  melting  with  the  slightest  heat,  as  manna.  And, 
3.  Mucous  sugar,  which  is  mucilaginous,  and  always  liquid. 

Honey  is  almost  totally  soluble  in  aikohol ;  a  small  quantity  of 
wax  is  separated  ;  and  there  is  also  a  portion  of  g^n'1  which  sepa¬ 
rates  in  time.  The  colour  of  the  yellow  honey  depends  upon  ail 
extractive  principle  which  is  precipitated  by  muriate  of  tin  in 
the  form  of  a  yellow  lake  :  the  white  honey  contains  scarcely  any 
of  this  principle,  and  is  most  apt  to  candy. 

Aikohol  applied  to  the  finest  white  honey  in  a  quantity  not 
sufficient  to  dissolve  the  whole,  separated  a  white  powder,  which 
when  washed  with  a  little  more  aikohol  left  a  pulverulent  sugar. 
This  sugar  boiled  with  water  to  a  thick  syrup  did  not  crystallize, 
but  it  granulated  and  formed  crusts,  which  rose  an  inch  above 
the  surface  like  cauliflowers.  When  the  treacle  was  well  drained 
off,  this  sugar  was.  perfectly  white  ;  it  did  not  become  moist.  Its 
taste  was  less  sweet  than  that  of  cane-sugar,  and  left  a  farina¬ 
ceous  taste  on  the  tongue.  When  burnt  it  exhaled  the  same 
odour  as  sugar.  It  was  totally  soluble  in  aikohol,  and  again  sepa¬ 
rable  in  grains  by  evaporation.  The  nitric  aqd  converted  it  into 
oxalic  acid. 

The  liquid  sugar  separated  from  the  other  is  perfectly  trans¬ 
parent,  and  appears  in  the  fprrn  of  a  thick  turpentine  5  it 
attracts  moisture.  Although  the  best  white  honey  yields  only 
25  or  26  per  cent,  of  granular  sugar  by  washing  with  aikohol, 
39  or  40  percent,  may  be  obtained  by  letting  the  solution  of  the 
whole  honey  in  aikohol  evaporate  spontaneously. 

It  has  been  supposed  that  manna  owed  its  peculiar  properties 
to  the  presence  of  extractive  matter  ;  but  on  adding  muriate  of 
tin  to  a  solution  of  it,  scarcely  any  precipitate  was  formed. 
Manna  is  entirely  soluble  in  aikohol,  and  the  solution  |jy  spon* 
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taneous  evaporation  forms  very  fine  crystalline  filaments,  and 
grains  which  resemble  fine  white  mushrooms.  The  manna  thus 
refined  still  retained  its  peculiar  taste  and  moist  feel,  li  forms 
with  nitric  acid  the  same  two  acids,  as  gum,  sugar  of  milk,  &c. 

Many  vegetables  contain  a  kind  of  sugar,  but  we  are  not  cer¬ 
tain  whether  they  are  similar  to  that  of  the  sugar-cane.  The 
juice  of  the  maple-tree  yields  5  per  cent,  of  solid  sugar,  and 
there  is  reason  to  suppose  that  it  also  contains  treacle.  Tra¬ 
vellers  say  it  melts  with  more  difficulty  than  cane-sugar,  that  it 
does  not  render  things  so  sweet,  and  that  cane-sugar  is  mixed 
with  it  when  used  for  confectionary.  The  Arabs  aiso  extract  a 
species  of  sugar  from  the  pods  of  the  carob-tree.  This  sugar  is 
uncrystallizable,  and  contains  an  extract  which  renders  its  taste 
very  disagreeable.  The  beer  made  from  it  resembles  that  of 
treacle. 

A  crystallizable  sugar  different  from  cane-sugar,  exists  in 
gooseberries,  cherries,  apricots,xgrapes,  figs,  and  several  other 
fruits.  These  crystals  are  pulverulent,  and  so  small  that  their 
form  cannot  be  determined.  The  candy  which  forms  in  pre¬ 
served  gooseberries  and  cherries  comes  from  the  fruit  and  not 
from  the  sugar  employed  in  the  process ;  for  these  concretions 
dissolved  in  alkohol  and  separated  by  evaporation,  retain  their 
granular  form.  But  as  preserved  apples,  quinces,  medlars,  plums, 
and  peaches  do  not  candy,  it  is  probable  that  these  fruits  do  not 
contain  this  species  of  sugar,  but  only  the  other  kind.  In  all 
these  fruits  the  saccharine  product  is  mixed  with  gum,  extractive 
matter,  malic  acid,  citric  acid,  tartar,  sulphate  of  lime,  &c. 

Ihe  liquid  sugar,  formerly  called  mucous  sugar,  is  thought  by 
Deyeux  to  be  the  only  one  that  is  self-fermentiscible,  as  the 
other  requires  the  addition  of  a  ferment,  And  the  whole  busi¬ 
ness  of  the  sugar-refiner  is  to  separate  the  liquid  sugar  or  treacle 
from  the  crystallizable  kind. 

A  slice  of  sugar-cane  reddens  infusion  of  litmus,  but  the  taste 
of  the  sugar  overpowers  that  of  the  acids  contained  in  the  juice. 
As  to  the  juice  of  the  cane,  it  is  precipitabie  by  the  oxalic  acid 
and  by  barytes,  which  shews  the  existence  of  sulphate  of  lime. 
The  concentrated  solution  of  platina  does  not  form  any  precipi¬ 
tation  on  account  ot  there  not  being  any  salt  of  potash  present  in 
the  juice.  Alkohol  throws  down  insoluble  threads,  which  are 
pure  gum  ;  and  afterwards  the  sulphate  of  lime  also  falls  down. 
Ihe  syrup  thus  cleared  of  the  gum  and  sulphate  of  lime,  preci¬ 
pitates  the  nitrates  of  lead  and  silver.  Lime-water  also  preci¬ 
pitates  the  syrup,  and  renders  it  green,  which  shews  the  presence 
of  extract :  this  also  appears  by  the  whitish  lake  thrown  down 
by  muriate  of  tin. 

The  syrup  distilled  with  weak  sulphuric  acid  does  not  shew  any 
signs  of  vinegar.  When  boiled  with  chalk,  filtered  and  concen¬ 
trated,  alkohol  separates  from  it  malate  of  lime,  but  in  very 
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small  quantity  $  so  that  the  use  of  so  much  potash  and  lime  a* 
is  commonly  employed  cannot  be  explained  at  present.  The 
cane  i n fused  in  "water  yields  a  solution  which  by  concentration 
throws  off  a  little  before  it  boils  a  greenish  feculent  scum,  the 
same  as  is  furnished  by  gooseberries,  &c.  and  which  yields  am¬ 
monia  by  distillation. 

The  sugar-cane  commonly  yields  half  its  weight  of  expressed 
juice,  which  varies  in  strength  from  5°  to  of  Baume.  A 
hundred  weight  of  the  strongest  juice  yields  25  lb.  11. ©z.  of 
tugar,  which- produces  -}  or  less  of  refined  sugar.  The  propor¬ 
tion  of  the  cry  stall  iz  able  sugar  to  that  ot  the  treacle  probably  va¬ 
ries,  but  it  has  not  yet  been  discovered. 

Considering  the1  increasing  price  of  cane-sugar,  and  the  im¬ 
mense  quantity  of  grapes  which  are  yearly  spoiled  in  Spain  for 
want  of  a  market  for  the  wine  that  might  be  made  from  them. 
Mu.  P.  proposes  the  making  of  sugar  from  them  as  a  means  of 
bringing  their  produce  to  market. 

Verjuice  contains  tartar,  the  sulphates  of  potash  and  of  lime, 
citric  acid  in  great  quantity,  a  little  malic  acid,  extractive  matter 
and  water.  When  the  grapes  have  ripened,  their  juice  contains, 
besides  the  fibrous  and  calcareous  pulp,  some  glutinous  fecule, 
both  which  are  best  separated  by  heating  the  juice  to  ebullition, 
and  then  passing  it  through  flannel.  The  strained  liquor  contains 
some  of  the  fecule,  granulating  sugar,  liquid  sugar,  gum,  and 
extractive  matter,  which  last  is  either  white  or  red. 

The  different  kinds  of  grapes  yield  from  18  to  32  per  cent,  of 
inspissated  juice,  or  raising  which,  when  the  grapes  are  perfectly 
ripe,  is  only  agreeably  acid.  The , acids  however  are  apt  in  the 
inspissation  to  produce  a  sharp  and  burnt  flavour  ;  and  this  altei- 
ation  diminishes  the  fermenting  quality  of  the  juice.  On  account 
also  of  these  acids  the  use  of  this  raisine  is  incompatible  -with 
that  of,  milk.  The  raisine ,  when  boiled  to  a  certain  degree,  soon 
forms  a  spongy  mass  j  the  crystals  when  drained  are  a  mixture  of 
crystallizable  sugar  and  tartar. 

To  get  rid  of  the  acids  in  the  raisine  it  is  necessary  to  add 
chalk  (or  whiting)  to  the  juice  of  the  grape,  and  having  left  it 
to  settle  till  the  next  day,  the  fecule  unites  with  the  earth,  and  is 
separable  by  straining  5  it  is  then  to  be  boiled  and  the  scum  taken 
off.  The  addition  of  the  white  of  egg  is  superfluous.  The 
syrup  is  coloured  although  a  white  grape  was  used.  It  congeals 
in  eight,  fifteen,  or  twenty  days,  into  a  yellow,  granular,  con¬ 
sistent  mass.  The  crystallization  takes  place  first  in  those  syrups 
that  retain  40  per  cent,  of  their  original  weight,  then  in  those 
of  30  and  35.  "  Syrups  containing  only  34  or  32  do  not  crys¬ 
tallize.  When  boiled  down  to  a  consistency,  it  resembles  brown 
cane-sugar  :  a  pint  weighs  25  ounces.  It  lias  no  peculiar  smell. 
Its  taste  is  that  of  sugar  mixed  with  the  taste  ot  baked  trait. 
One  hundred  pounds  of  it  contain  7 5  lb>  of  crystallizable  sugar. 
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27  lb.  7  oz.  of  liquid  sugar,  5  oz.  of  gum,  4  oz.  of  malate  of 
lime,  and  a  very  small  quantity  of  extractive  matter,  as  the 
treacle,  notwithstanding  its  colour,  is  perfectly  transparent. 

This  muscovado  sugar  does  not  sweeten  things  so  much  as  the 
common  ;  it  requiring  2|  oz.  to  produce  the  same  effect  as  2  oz. 
of  cane  muscovade.  The  solution  does  not  redden  litmus,  nor 
precipitate  glue  ;  but  it  is  precipitated  by  muriate  of  tin. 

When  the  solution  of  this  muscovade  is  brought  to  a  proper 
consistence,  it  forms,  in  a  few  days,  a  granular  mass,  rendered 
moist  by  an  interposed  liquid  which  separates  by  draining.  The 
treacle  thus  separated  is  superior  to  the  common,  as  it  is  free 
from  the  lime,  alkali,  bullock’s  blood,  & c.  which  contaminate 
the  latter,  and  moreover  has  not  the  peculiar  smell  of  cane- 
treacle. 

The  solid  part  is  not  crystallizable  like  cane-sugar ;  its  grain 
is  pulverulent,  and  the  mass  has  but  little  consistency  :  but  it  is 
probable  that  professional  refiners  may  discover  the  means  of 
giving  it  that  solidity.  "When,  purified  as  much  as  possible,  it 
has  the  taste  of  a  pure  sugar  without  leaving  an  aftertaste  of  any 
kind.  It  is  still  inferior  in  sweetness  to  refined  cane-sugar,  and 
has  more  analogy  to  that  of  honey  or  of  the  maple.  As  it  is  less 
soluble  than  cane-sugar,  it  separates  more  easily  from  the  treacle* 
In  burning,  distillation,  or  treatment  with  nitric  acid,  it  does 
not  exhibit  any  remarkable  difference  from  that  of  the  cane. 

The  muscovado  grape  sugar  is  much  disposed  to  fermentation  j 
one  part  by  measure  dissolved  in  three  of  water  exhibits  17°  of 
the  hydrometer,  and  yields  four  measures  of  a  strong  wine  re¬ 
sembling  Malaga.  Fabroni  and  Thenard  thought  the  fecuie  was 
an  essential  matter  to  cause  must  to  ferment,  but  when  the  juice 
of  the  grape  is  carefully  freed  from  it,  it  works  with  equal  ease. 
The  true  cause  of  the  fermentation  is  the  liquid  sugar.  The 
superiority  of  the  muscovade  to  the  farinaceous  grains  used  in  the 
north  of  Europe  is  evident,  as  malt  contains  only  15  per  cent,  of 
saccharine  matter,  and  therefore  7  bushels  of  malt  are  only  equal 
to  1  of  grape  muscovade.  Now  the  sweetest  grapes  may  be 
had  in  Madrid  for  30  rials  (J5s.)  the  cwt.  and  cheaper  in  the 
country ;  hence  Mr.  P.  recommends  the  exportation  of  grape 
muscovado  sugar  to  supply  the  northern  nations  with  wine  of 
their  own  manufactory  in  lieu  of  beer.  ' 


Experiment  on  the  Absorption  of  electric  Light  by  different  Bodies. 
•  By  Mr.  Wm.  Skium shire,  Jun. — Phil.  Journ.  No.  63. 


A  well-known,  experiment,  in  which  sugar  is  rendered  lu¬ 
minous  by  passing  an  electric  shock  over  or  through  it,  induced 
Mr.  Skrimshire  to  examine  how  for  other  bodies  possessed  the 
same  property.  «* 
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The  subject  of  each  experiment  was  placed  on  a  brass  plate, 
fixed  horizontally  on  the  knob  of  the  prime  conductor  by  a  piece 
of  brass  wire,  and  the  spark  was  taken  from  it  by  the  ball  of  the 
discharger.  It  was  afterwards  placed  upon  a  wooden  stand,  and 
the  shock  of  a  Leyden  phial  passed  over  it,  about  a  quarter  or 
half  an  inch  above  it,  by  resting  the  points  of  the  discharging 
rods  on  it  an  inch  or  more  from  each  other.  To  make  the  effect 
more  apparent,  the  eyes  should  be  closed  till  the  explosion  is 
heard. 

All  calcareous  substances  tried  in  this  manner  were  more  or 
less  phosphorescent. 

Sulphuret  of  lime  was  the  most  luminous  of  all  matters  exa¬ 
mined,  and  when  mixed  with  white  of  egg  and  spread  on  a 
board  the  tenth  of  an  inch  thick,  dried,  and  then  exposed  to  the 
electric  shock,  exhibited  the  appearance  of  a  beautiful  shower 
of  fire. 

Chalk  was  extremely  luminous,  and  rhombic  spar  reflected  the 
sparks  so  intensely  as  to  illuminate  the  whole  table  with  a  bril¬ 
liant  white  light.  Ketton  stone  was  next  to  chalk  in  its  phos¬ 
phoric  appearance.  Sulphate  of  lime  was  beautifully  luminous, 
but  its  light  was  very  evanescent.  Muriate  of  lime  was  some¬ 
what  more  phosphorescent  than  the  nitrate ;  anff  all  the  fluates 
of  lime  absorbed  the  light  freely. 

Bone  was  very  luminous  by  the  electric  light,  and  the  enamel 
of  teeth  still  more  so.  Ivory  was  also  similarly  affected,  became 
transparent  during  the  shock  when  thin,  and  was  so  easily  per¬ 
forated  by  it,  that  a  discharge  from  a  small  phial  perforated  from 
nine  to  twelve  thin  plates  of  it. 

Phosphoret  of  lime  is  but  slightly  luminous  when  the  explosion 
is  made  above  its  surface,  but  is  most  remarkably  inflammable  by 
a  very  small  shock  passed  through  it ;  the  flame  is  readily  extin¬ 
guished,  so  that  a  piece  the  size  oi  a  filbert  may  be  set  on  fire 
several  times. 

Many  experiments  were  tried  with  the  testacea  and  lithophyta, 
all  of  which  were  luminous  5  and  the  author  thence  supposes, 
that  this  property  is  universal  among  them,  and  also  among  all 
calcareous  fossils,  of  which  he  tried  several  marbles,  lime-stones, 
stalactites,  and  spars,  with  success. 

Quick  lime  fresh  from  the  kiln  was  the  least  luminous  of  this 
species. 


Description  of  a  Blow-pipe.  By  Dr.  W.  H.  Wollaston.— 

Phil.  Jonrn.  No.  63. 

This  instrument  differs  from  those  in  common  use,  by  having 
the  straight  part  of  the  tube  formed  in  two  pieces,  one  of  which 
is  sufficiently  smaller  than  the  other  to  lie  inside  it  when  not  in 
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use ,  a  thin  smaller  piece,  constructed  so  as  to  be  placed  ob¬ 
liquely  across  the  end  of  the  least  of  the  other  pieces,  answers 
the  purpose  of  the  curved  part  of  the  common  blow-pipe.  This 
oblique  piece  is  perforated  to  admit  the  end  of  the  other  tube  ;  at 
the  upper  end  it  is  closed,  and  in  the  other  extremity  a  peg  of 
wood  is  inserted  drilled  through  to  admit  the  tip,  which  is  in¬ 
tended  to  be  removed  occasionally  to  clean  it  from  any  casual  ob¬ 
struction.  The  interposition  of  the  wood  prevents  the  communica¬ 
tion  of  heat  to  the  other  parts  of  the  blow-pipe.  This  oblique 
piece  when  taken  off  tits  into  the  top  of  the  largest  of  the  other 
pieces. 


REVIEW  OF  SPECIFICATIONS  OF  PATENTS 

rUBLISHED  IN  THE  REPERTORY  OF  ARTS,  &C.  IN  THE  MONTHS 
OF  OCTOBER,  NOVEMBER,  AND  DECEMBER  1800. 

Mr.  David  HardieV?  Patent  for  an  Improvement  in  and  upon 
Cranes  for  raising  and  lowering  Goods.  Dated  March  1 799- 
*—Rep.  Arts ,  No.  53,  New  Series. 

This  crane  is  in  fact  a  walking-wheel  on  the  principle  of  the 
wheel  used  in  China  for  men  working  at  the  chain-pump  in  rais¬ 
ing  water  to  the  higher  grounds  employed  in  the  culture  of 
rice.  The  wheel  is  6  feet  in  diameter,  and  may  vary  in  length 
from  6  to  12  or  more  feet,  according  to  the  number  of  men  in¬ 
tended  to  be  employed  in  working  it :  on  the  outside  of  the  wheel 
are  placed  24  equidistant  steps,  after  the  manner  of  float-boards 
in  a  mill  water-wheel  j  these  are  for  the  men  to  tread  upon, 
where  the  steps  are  found  at  a  height  rather  exceeding  that  of  the 
axis,  or  just  above  the  position  where  the  plane  of  the  steps  be¬ 
comes  horizontal.  At  one  end  of  the  wheel  and  upon  its  axle  is 
the  crane-rope  barrel  of  a  diameter  suited  to  the  draft  of  goods 
and  the  number  of  men  generally  allowed.  The  men  ascend 
by  a  flight  of  steps  to  a  platform  on  the  same  horizontal  plane  as 
the  axle  of  the  wdieel,  and  which  reaches  to  within  a  few  inches 
if  of  its  rim  ;  on  this  platform  is  a  seat  on  which  the  men  may  rest 
themselves  at  the  intervals  between  the  operations.  On  the  ge¬ 
neral  frame-work  which  supports  the  wheel,  there  are  placed 
above  it,  at  suitable  distances  and  convenient  heights,  both  ver¬ 
tical  and  horizontal  handles  for  the  men  to  take  hold  of  with 
both  hands,  when  treading  on  the  steps  :  sometimes  both  hands 
are  applied  to  the  vertical  handles  ;  at  others,  one  hand  to  a  ver¬ 
tical  and  the  other  to  a  horizontal  handle  \  and  at  others,  both 
no.  vya — vol.  ii,  3  v 
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hands  to  the  horizontal  handles  5  thus  producing  by  either  push¬ 
ing  or  lifting,  or  both,  a  variety  in  the  action,  and  when  neces¬ 
sary  a  considerable  augmentation  to  the  force.  There  is  a  pawl 
which  drops  in  at  every  step  to  prevent  the  wheel  and  its  incum¬ 
bent  weight  from  overpowering  the  men  at  any  time  :  it  has  at  its 
lower  part  a  cord  with  a  loop  to  pass  over  one  of  the  horizontal 
handles,  near  the  extremity  of  which  there  is  a  notch  sufficiently 
deep  to  retain  the  loop  when  drawn  into  it,  for  the  purpose  ot 
raising  the  pawl  to  disengage  it  from  the  wheel  preparatory  to  any 
operation  of  lowering. 

Now  it  is  obvious,  that  by  treading  on  the  steps  as  they  arrive 
at  the  position  just  above  the  horizontal  plane  passing  through  the 
axis,  the  men  both  ascend  and  descend  nearly  in  the  same  vertical 
direction,  of  consequence  the  greatest  possible  velocity  is  produced 
without  any  unproductive  labour ;  and  the  men  are  enabled  to 
maintain  the  action  by  means  of  a  hold  of  an  upright  handle  in  each 
hand,  or  occasionally  to  augment  the  action  by  pushing  at  these 
handles.  Further,  by  taking  hold  of  the  horizontal  handles,' each 
man  can,  by  an  act  similar  to  that  of  lifting,  augment  the  force 
arising  from  his  weight  through  all  the  degrees  from  about  150  to 
300lbs.  So  that  the  same  number  of  men  can  perform  many 
operations  of  raising  greater  drafts  than  usual  5  such  as  with  the 
common  walking-wheel  or  most  other  cranes  could  not  be  accom¬ 
plished  without  additional  men  ;  and  the  pawl  which  drops  in 
each  step  provides  in  the  most  effectual  manner  for  the  safety  of 
the  men;  besides,  that  the  distance  between  the  edge  of  the  plat¬ 
form  and  the  revolving  wheel  is  by  no  means  large  enough  for  a 
man  to  fall  through. 

Mr.  Hardie  has  likewise  contrived  a  method  of  operating  with¬ 
out  a  gibbet,  in  which  he  places  the  crane  at  the  top  of  the 
warehouse  so  as  to  allow  the  crane-rope  to  drop  directly  down 
from  the  barrel  of  the  crane  in  front  of  the  loop-holes ;  and  at 
the  upper  floors,  where  the  shortness  of  the  rope  diminishes  the 
swing  of  the  goods  in  or  out  of  the  loop-hole,  he  has  provided  a 
sliding  floor  immediately  under  the  floor  of  the  warehouse,  which 
one  man  draws  out  or  in,  by  pulling  a  cord,  with  the  greatest 
case,  to  receive  or  deliver  the  goods  by  a  truck  at  the  loop-hole. 
The  part  of  the  warehouse  floor  which  is  immediately  above  the 
sliding  floor  consists  of  a  thin  plate  of  cast  iron,  which  allows  the 
truck  to  run  off  the  one  on  the  other  without  any  sensible  ob¬ 
struction.  Thus  more  than  one  man’s  labour  in  five  or  six  is  saved 
by  getting  quit  of  the  friction  of  the  pulley  of  a  gibbet ;  "and  a 
^till  greater  saving  of  labour  is  effected  by  accelerating  all  the 
movements  at  the  loop-holes. 

Mr.  Hardie’s  lowering  regulator  is  invented  for  the  special 
purpose  of  removing  the  evils  and  dangers  attendant  upon  the 
usual  practice  of  lowering  goods  by  the  brake  and  brake-wheel. 
The  part  essential  to  this  invention  is  a  cast-iron  box  fixed  firmly 
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lo  a  floor,  and  divided  into  two  cylindrical  compartments;  each 
10  inches  long,  one  of  4  inches  diameter,  and  the  other  of  2 
inches  diameter  these  are  both  filled  with  oiI/a4iquid  not  sub¬ 
ject  to  any  material  change  by  frost ;  or  they  may  be  filled  with 
water  in  summer  and  mild  weather,  and  some  spirituous  liquor 
(gm  for  instance)  in  frosty  weather.  These  two  cylinders  com¬ 
municate  by  apertures  at  their  top  and  bottom ;  the  smaller  com¬ 
partment  having  a  cock  with  its  axle  passing  through  the  side  of 
the  iron  box,  guarded  by  a  stuffing  box,  and  a  quadrant  with 
equidistant  notches  fixed  at  its  end,  to  receive  an  iron  claw  which 
retains  the  cock  in  any  proposed  situation,  and  shews  the  extent 
of  its  apertures  when  opened.  The  larger  compartment  has  a 
piston  with  its  rod  passing  through  the  top  of  the  iron  box  (guarded 
here  also  by  a  stuffing  box),  and  passing  through  a  guide:  this, 
rod  is  connected  with  a  joint  moved  by  a  crank,  which  is  turned 
n  pinion  of  about  6  teeth,  and  this  pinion  is  moved  by  a  wheel 
of  a  size  suited  to  the  diameter  of  the  barrel  of  the  crane,  and 
the  weight  of  the  goods  commonly  lowered  :  this  latter  wheel  is 
fixed  to  the  axle  of  the  crane  by  a  simple  mode  of  connexion, 
which  admits  of  its  being  disengaged  during  the  operation  of  rais¬ 
ing  ;  it  is  also  provided  with  the  barrel-rope  and  counter- weight, 
which  are  commonly  used  for  the  purpose  of  winding  up  the  slack 
crane-rope  on  the  barrel  of  the  crane,  to  be  ready  to  repeat  the 
operation  of  lowering. 

^°w  d  the  cock  were  quite  shut,  the  oil  or  other  liquid  con¬ 
fined  between  it  and  the  piston  would  prevent  the  piston  from 
moving,  and  of  course  hinder  the  goods  hanging  from  the  wheel, 
&c,  connected  with  the  pinion  from  descending  :  but,  if  the  cock 
were  opened  a  very  little,  the  oil  would  pass  slowly  through  it, 
and  would  therefore  allow  the  piston  to  move  up  and  down  slowly, 
and.  the  goods  to  descend  slowly  also  ;  and  in  like  manner  a  far¬ 
ther  opening  of  the  cock  will  permit  the  load  to  descend  with  a 
greater  velocity  :  thus  the  cock,  by  being  more  or  less  opened, 
gives  the  precise  velocity  desired  to  the  descent  of  the  goods, 
whatever  their  weight  may  be. 


Observations. — The  preceding  description,  although  given  with¬ 
out  any  figures',  will,  we  trust,  enable  the  reader  to  understand 
the  nature  of  Mr.  Hardie’s  inventions.  The  chief  advantages  re¬ 
sulting  from  them  are  too  obvious  to  require  our  dwelling  long 
upon  them.  Although  the  crane  is  a  walking-crane,  yet  it  is 
free  from  the  dangers  and  disadvantages  of  the  common  walking- 
wheel  }  for  as  the  men  walk  on  the  outside  of  the  wheel  instead  of 
inside  of  the  rim,  they  are  in  consequence  of  the  adjoining  plat¬ 
form  and  the  use  of  the  pawl  free  from  danger  ;  while  during  the 
whole  time  of  their  labour  they  can  walk  in  an  upright  posture 
well  suited  to  free  respiration ;  and  farther,  as  they  act  at  the  ex¬ 
tremities  of  horizontal  levers,  their  weight  and  occasional  mus- 
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cnlar  force  act  with  all  the  advantage  they  can  have  ;  while  the 
modifications  they  can  make  at  pleasure  in  their  action,  will  fre¬ 
quently  supersede  the  necessity  of  calling  in  any  more  men,  even 
when  a  double  load  is  to  be  raised.  Indeed,  there  can  be  no  doubt 
that  with  a  crane  of  this  construction,  any  given  number  of  men 
will  raise  as  least  twice  as  much  in  a  day,  as  they  could  in  a  com¬ 
mon  walking-wheel,  or  working  at  a  capstan,  or  at  a  wheel  and 
pinion.  And  as  to  the  lowering  apparatus,  it  possesses,  as  Mr. 
Gregory"  remarks,  a  much  higher  degree  of  perfection  in 
lowering  than  any  of  the  other  cranes.  The  means  afforded  of 
regulating  it  to  lower  either  small  or  great  weights  with  facility, 
expedition,  and  safety,  and  without  depending  during  the  opera¬ 
tion  on  the  precarious  attention  and  management  of  a  man,  ren¬ 
der  it  in  our  opinion  far  preferable  to  the  hazardous  and  limited 
mode  of  lowering  goods  by  the  brake  :  while,  with  respect  both 
to  safety  and  great  saving  of  labour,  it  obviously  surpasses  the 
modes  of  lowering  by  the  capstan  and  the  walking- wheel,  which 
require  nearly  the  same  number  of  men  to  lower  that  they  take 
to  raise  any  weight.” 


Messrs*  Donkin  and  MaudslayT  Patent  for  a  new  Method  of 

combining  Wheel-work.  Dated  July  1S06.  —  Rep.  Arts, 

No.  53,  New  Series. 

In  the  combination  of  wheel-work,  to  which  this  patent  re¬ 
lates,  a  toothed  wheel  of  a  large  size  is  turned  round  by  one  of  a 
smaller  size,  set  in  motion  by  hand  or  otherwise ;  on  the  same  axis 
with  the  large  wheel  are  placed  two  of  a  smaller  size,  one  at  each 
side  ;  one  of  these  is  attached  to  a  drum,  for  coiling  up  rope,  and 
is  moveable  on  the  axis  5  the  other  is  fixed  to  the  frame-work,  so 
as  to  be  immoveable,  and  its  centre  only  serves  as  a  fixed  socket 
for  the  end  of  the  axis.  Through  the  large  wheel,  between  the 
centre  and  circumference,  passes  an  axis  at  right  angles,  and 
moveable  in  its  place,  to  each  extremity  of  which  is  attached  a 
smaller  wheel,  so  fixed  that  the  motion  of  one  must  be  commu¬ 
nicated  to  the  other  ;  the  teeth  of  one  of  these  .last  wheels  lock 
into  those  of  the  smaller  moveable  wheel  connected  with  the  drum, 
and  the  teeth  of  the  other  are  inserted  in  those  of  the  fixed  wheel 
first  described.  By  this  mode  of  combination,  when  the  large 
wheel  is  turned  round,  it  carries  round  with  it  the  axis  of  the 
smaller  wheels,  that  passes  through  its  sides;  one  of  these  wheels 
will  then  be  turned  round  by  the  teeth  of  the  fixed  wheel,  and 
turning  the  other  small  wheel  on  the  same  axis  with  it,  by  its 
operation  give  motion  to  the  dram  by  the  wheel  with  which  it 
is  connected. 

In  the  manner  of  giving  motion  to  this  engine  described,  it 
will  operate  as  a  crane,  or  so  as  to  gain  power  by  reducing  vela- 
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city.  By  reversing  the  movement  and  applying  the  impelling 
power  to  the  drum,  it  may  be  also  used  as  a  machine  for  giving  a 
great  velocity  of  motion  to  any  machinery  acted  on  by  the  teeth 
of  the  large  wheel. 


Observations. — The  substitute  for  the  crank,  used  in  some 
steam-engines  (in  which  a  toothed  wheel  fixed  to  the  lower  end 
of  the  balance-rod  turns  a  wheel  connected  with  the  fly),  seems 
to  have  suggested  the  idea  of  the  described  apparatus  to  the  pa¬ 
tentees  :  wheels  arranged  in  this  manner  may  certainly  be  made 
to  produce  a  greater  number  of  revolutions  in  the  last  from  the 
impelling  power,  or  the  reverse,  than  can  be  done  by  placing  the 
same  wheels  on  a  fixed  frame  in  the  usual  manner  5  but  then  the 
advantage  of  this  is  very  little,  if  any,  when  such  a  number  of 
wheels  are  required  to  produce  it.  In  common  cranes  any  weight 
required  is  raised  by  one  wheel  turned  by  a  pinion.  In  the  above 
patent  machine  no  less  than  six  wheels  and  pinions  would  be  re¬ 
quired  for  the  same  effect :  for  all  mechanical  purposes,  engines. 
Composed  of  numerous  parts,  are  objectionable,  unless  they  possess 
very  great  and  obvious  advantages  over  those  of  a  more  simple 
structure  j  and  this  is  particularly  the  case  where  they  are  to  sus¬ 
tain  great  force.  This  objection  we  think  may  fairly  be  made  to 
the  engine  which  is  the  object  of  this  patent. 

We  however  think  the  arrangement  of  the  wheels  extremely 
ingenious,  and  are  therefore  sorry  that  the  evident  complication 
and  multiplication  of  parts  of  the  engine  are  likely  to  prevent  its 
producing  advantage  to  the  inventors  in  the  manner  they  propose. 

The  specification  of  tins  patent  is  worded  with  great  clearness 
and  precision. 


fir.  Henry  Maudslay’s  Patent  for  a  Press  for  printing  Calicoes 

and  other  Articles.  Dated  July  1805. — Rep.  Arts,  °No.  54, 

New  Series. 

In  the  common  press  for  printing  calicoes  (which  is  on  the 
same  principle  as  the  rolling  copper-plate  press),  the  part  which 
sustains  the  copper  plat$.  is  made  to  pass  under  the  roller  by  a 
sliding  horizontal  movement  5  in  Mr.  Maudslay’s  press  the  part 
for  this  purpose  is  attached  at  right  angles  to  a  lever  or  e<  swinging 
frame,”  which  turns  on  a  pivot  at  the  bottom  of  the  press^  by 
which  means  the  plate  is  carried  under  the  press-head,  called  in 
the  specification  a  cylinder.  The  lever  which  sustains  the  plate 
is  made  to  move  to  and  fro,  and  when  the  plate  is  thus  brought 
under  the  press-head,  a  crank  or  eccentric  wheel  turned  by  hand 
draws  upwards  “  two  connecting  rods,”  attached  to  the  axis  of 
the  lever  or  "  swinging  frame,”  and  forces  the  plate  upwards 
against  the  cylinder  or  press-head.  The  crank  is  connected  with 
a  fly  and  with  small  rollers,  placed  in  due  positions,  and  pro- 
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perly  connected  with  the  general  machiney  to  convey  the  calico  or 
other  stuff  along  with  the  woollen  cloth  of  the  press,  so  that  each 
part  may  successively  receive  the  impression  of  the  plate.  The 
whole  are  turned  round  together  by  machinery,  which  consists 
of  toothed  wheels  so  arranged,  and  of  such  relative  sizes, 
as  to  give  each  part  its  due  velocity  in  the  manner  usual  for  such 
motions. 

The  press-head  or  cylinder  is  made  hollow  to  admit  steam  or  hot 
water,  by  a  stuffed  joint  and  tubular  axis,  to  give  it  a  degree  of 
heat  useful  in  some  operations. 

Observations.—' The  specification  of  this  patent  is  of  doubtful 
meaning,  the  description  and  drawing  being  contradictory.  The 
part  called  in  the  specification  “  the  cylinder ,”  and  which  any  one 
would  suppose  from  such  appellation  to  have  a  use  and  motion 
similar  to  cylinders  in  other  presses,  is  not  represented  in  the 
drawing  as  a  cylinder,  but  the  segment  of  one  with  a  flat  side 
placed  horizontally,  and  is  immoveable,  against  which  flat  part 
the  plate  is  pressed  upwards.  It  might  with  as  much  propriety 
be  called  a  tetrahedron  as  a  cylinder. 

We  are  inclined  to  think  the  action  of  the  crank  in  many  cases 
would  not  have  sufficient  force  to  effect  the  pressure  necessary, 
particularly  where  large  plates  are  used,  and  that  as  its  operation 
also  is  limited,  it  is  inferior  as  a  pressing  power  to  that  of  the 
screw,  or  the  rollers  in  the  common  presses. 


Mr.  R.  W.  King’s'  Patent  for  a  Method  of  manufacturing  Tin 

Plates  into  Covers  for  Dishes  and  Plates.  Dated  May  180(3.— 

Rep.  Arts,  No.  54,  New  Series. 

The  specification  of  this  patent  contains  merely  directions  for 
making  moldings  on  covers  for  dishes  and  plates,  in  a  manner 
stated  to  be  different  from  the  usual  method-:  this  consists  in  first 
forming  a  hollow  groove  all  round  the  edge  of  the  cover  with  a 
bouge  hammer,  after  placing  it  on  a  piece  of  lead  or  block,  having 
a  suitable  hollow  sunk  in  it.  The  cover  is  then  laid  on  a  tool, 
composed  of  a  support  of  steel  or  iron  cut  into  the  form  of- the 
reverse  of  the  intended  molding,  so  as  that  its  cavities  may  cor¬ 
respond  with  the  projections  of  the  swage  or  hammer  annexed  to 
it,  whose  face  has  the  true  molding  cut  on  it :  this  swrage  has  a 
part  projecting  from  it  at  right  angles,  like  the  handle  of  a  ham¬ 
mer,  whose  farther  extremity  is  jointed  to  another  piece  that  pro¬ 
jects  from  the  support,  by  which  means  it  is  retained  in  its  place 
directly  over  the  support :  the  edge  of  the  cover  being  placed  be¬ 
tween  the  swage  and  support,  is  formed  into  the  intended  mold¬ 
ing  by  striking  the  swage  with  a  hammer  :  the  rest  of  the  cover  is 
finished  in  the  usual  manner.  The  molding  is  directed  to  be  formed 
before  the  top  is  soldered  to  the  cover,  and  the  sides  are  ordered 
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to  be  somewhat  deeper  than  usual,  to  allow  for  making  the  moldings 
on  them,  instead  of  having  a  rim  added  as  is  usual. 

Observations. — The  title  of  this  patent  has  but  little  correspond¬ 
ence  with  the  specification  ;  the  first  relates  to  the  manufacturing 
in  general,  the  latter  solely  to  a  method  of  putting  on  a  molding. 

The  method  of  making  moldings  on  thin  metallic  plates  by 
tools  with  corresponding  indentations,  is  of  very  old  date:  similar 
ways  of  working  have  been  formerly  much  used  in  various  ma¬ 
nufactories. 

The  only  novelty  that  can  be  claimed  under  this  patent  is  in 
the  application  of  this  method  to  the  making  of  the  moldings  on 
tin  covers. 


Mr.  Willi  am  Deverkll^  Patent  for  Improvements  in  the  Mode 
of  giving  Motion  to  Hammers ,  Stampers,  (Me.  by  various 
Powers  in  common  Use ,  Dated  June  1806. — Rep.  Arts,  No.  54, 
New  Series. 

The  specification  of  this  patent  relates  solely  to  the  application 
of  the  power  of  steam  to  the  purposes  mentioned  in  the  title.  In 
the  usual  manner  hammers,  stampers,  bellows,  and  the  ®ther 
machines  to  which  the  patent  relates,  are  put  in  motion  by  appara¬ 
tus  communicating  with  the  rotative  part  of  the  steam-engine:  but 
Mr.  Deverell  directs  that  the  communication  between  the  piston- 
rod  and  the  said  machines  shall  be  made  at  once  ■,  that  hammer® 
shall  be  moved  by  being  directly  attached  to  the  piston-rod,  and 
stampers,  bellows,  knives,  and  shears,  either  by  direct  commu¬ 
nication,  or  the  intervention  of  single  levers. 

For  hammers  and  stampers  the  patentee  mentions,  that  the 
operation  of  a  spring  may  be  added  to  the  piston  of  the  steam- 
engine,  by  confining  air  at  one  side  of  it  in  the  cylinder,  and  ad¬ 
mitting  the  steam  to  the  other  side  only  $  and  that  the  confined 
air  may  be  compressed  to  any  degree  desired,  by  letting  in  water 
into  the  cylinders  through  cocks  from  an  adjoining  vessel.  He 
also  mentions  that  the  hammers  may  be  made  to  work  without 
springs,  by  making  them  of  a  weight  corresponding  to  the  pres¬ 
sure  of  the  steam. 


Observations. — The  use  of  the  intervention  of  the  various  parts 
customary  between  the  piston-rod  and  the  operating  tools  or  ma¬ 
chines  mentioned,  is  to  give  them  their  proper  velocity  of  move¬ 
ment,  and  multiply  the  percussions  or  the  other  motions  as  required. 
We  apprehend  this  would  be  extremely  difficult  or  nearly  impos¬ 
sible  to  perform  by  Mr.  DeverelPs  method  in  some  cases  ;  for  in¬ 
stance,  a  mill  forge  hammer  is  made  usually  to  strike  some  hundred 
blows  in  a  minute  $  how  could  the  piston  of  a  steam-engine  be 
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made  to  give  an  equal  number  of  alternating  movements  in  the 
same  time  ?  Again,  Mr.  Deverell  mentions  that  forge  hammers 
may  be  made  to  operate  by  their  weight  alone  without  springs. 
We  apprehend  the  blow  could  not  be  given  thus  with  sufficient 
velocity.  Springs  are  every  where  within  our  knowledge  used 
for  the  largest  forge  hammers,  though  attended  with  considerable 
trouble  and  expense ;  which  shews  an  opinion  entertained  by 
engineers  of  their  indispensable  advantage. 

Tire  method  of  using  the  spring  of  air  confined  in  a  cylinder 
beneath  a  piston,  mentioned  by  the  patentee,  was  practised  by 
Mr.  Watt  a  great  many  years  ago,  in  some  of  his  first  steam- 
engines. 

We  think  Mr.  Deverelfs  method  maybe  used  to  advantage  for 
forge  bellows,  some  species  of  stampers,  and  in  general  tor 
movements  of  moderate  slowness ;  but  cannot  recommend  its 
trial  for  quickly  repeated  motions,  or  percussions  speedily  rei¬ 
terated. 


Mr.  Richard  Wilcox V  Patent  for  Machinery  for  glazing  and 
graining  Leather.  Dated  March  1800. — Rep.  Arts.  No.  34, 
New  Series 

This  machine  for  glazing  and  graining  leather,  consists  of  a 
large  iron  or  wooden  cylinder,  about  44  feet  long,  and  one  foot 
diameter  ;  against  which  two  rows  of  small  rollers  (each  2-|  inches 
in  diameter,  and  4  or  5  inches  long)  are  caused  to  press  by 
springs,  bent  so  as  to  form  a  portion  of  a  circle  about  14  inches  in 
diameter,  and  of  a  strength  equal  to  about  2001b.  weighty  each 
of  which  has  an  adjusting  screw  to  regulate  its  pressure :  these 
small  rollers  are  placed  so  that  the  centre  of  each  roller  in  the 
second  series  is  opposite  the  interval  between  two  of  those  in  the 
first  series,  by  which  every  part  of  the  leather  passed  under  them 
is  acted  on.  They  are  grooved  or  fluted ;  and  the  whole  is  so 
connected  with  other  machinery,  that  when  the  large  roller 
moves  three  eighths  of  an  inch,  the  small  rollers  make  an  entire- 
revolution. 

The  skin  prepared  in  the  usual  manner,  is  made  to  pass  be¬ 
tween  the  large  and  small  rollers,  which  grain  and  glaze  it  at  the 
same  time ;  the  pressure  being  so  regulated,  that  the  small  rollers, 
glide  or  slide  easily  over  the  skin,  which  also  are  made  to  turn 
different  ways  in  each  row,  to  prevent  the  skin  from  being 
creased. 

The  specification  contains  another  method  of  graining  the 
leather :  the'  skin  in  a  damp  state,  is  passed  between  smooth  rollers 
in  the  described  machine  to  glaze  it,  after  which  it  is  placed  in 
contact  with  a  copper,  or  other  metallic  plate,  engraved  or  etched, 
so  as  to  produce  an  impression  similar  to  that  produced  on  the  skins 
by  hand,  with  which  plate  it  is  passed  between  rollers  similar  t6 
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those  used  for'  copper-plate  printing.  The  skin  is  afterwards 
either  again  passed  under  the  glazing  rollers  to  complete  the  gloss, 
or  else  receives  a  coat,  of  elastic  varnish,  according  to  the  purposes 
for  which  it  is  intended.  This  latter  method  admits  of  flowers, 
and  various  other  ornaments,  being  impressed  on  the  skin. 


Mr.  Andrew  Flint’s-  Patent  for  a  Machine ,  which  may  he  used 
as  a  Steam-engine ,  and  for  other  Purposes.  Dated  Nov.  1805. 
Rep.  Arts ,  No.  55.  New  Series. 


Mr.  Flint  describes  this  engine  first  as  it  maybe  moved  by 
steam,  which  thus  is  intended  to  form  a  rotative  steam-engine. 

It  consists  of  two  hollow  cylinders,  one  of  which  is  so  much 
smaller  than  the  other  that  it  may  lie  within  it,  leaving  an  interval 
all  round  between  it  and  the  outer  cylinder  equal  to  about  a  fourth 
of  the  diameter  of  the  latter  :  they  are  both  to  be  turned  true, 
and  placed  concentrically  :  they  are  also  furnished  with  flat  tops 
and  bottoms,  either  cast  with  them,  or  fastened  by  screws,  so  as 
to  be  steam-tight. 

The  inner  cylinder  has  a  partition  in  its  middle  parallel  to  its 
top.  It  revolves  within  the  outer  cylinder,  and  has  a  pipe  passing 
through  the  centre  of  its  top  and  that  of  the  outer  cylinder, 
from  its  upper  division  (in  the  latter  of  which  tops  it  is  made 
steam-tight  by  proper  boxes  and  stuffing)  ;  this  pipe  commu¬ 
nicates  with  another,  that  passes  to  the  boiler,  having  the  parts  in 
contact  with  it  also  made  steam-tight,  so  as  to  admit  of  its  cir¬ 
cular  motion.  .  Another  pipe,  in  a  similar  manner,  passes  from 
the  lower  division  of  the  inner  cylinder,  through  the  bottom  of 
the  outer  cylinder,  to  form  a  connexion  with  the  condenser.  From 
the  side  of  the  inner  cylinder  projects  a  piece  of  the  nature  of  a 
piston,  which  fills  the  section  of  the  cavity  in  the  line  of  the 
radius,  between  the  two  cylinders  :  this  rectangular  piston  is  so 
contrived  that  it  may  be  stuffed  round  the  edges,  so  as  to  be 
steam-tight.  The  outer  cylinder  has  two  semi-cylindrical  cavities 
cast  in  its  sides  opposite  to  each  other,  with  their  open  parts 
turned  inwards  ; .  each  of  them  is  of  sufficient  size  to  admit  within 
it  a  portion  of  a  smaller  cylinder,  which  is  placed  upright  between 
the  two  large  cylinders,  somewhat  exceeding  in  diameter  the  in¬ 
terval  between  them  :  in  these  spaces  are  placed  two  parts  that 
serve  somewhat  the  use  of  valves,  and  which  retire  alternately 
into  the  lateral  cavities  of  the  outer  cylinder  to  admit  the  piston 
to  pass  by  them.  These  valves  consist  each  of  the  segment  of  a 
cylinder  of  the  height  of  the  inner  cylinder,  and  of  die  diameter 
before  mentioned,  connected  with  a  circular  top  and  bottom, 
turning  on  centres :  and  an  axle  from  the  top  of  each  passes  through 
the  top  of  the  outer  cylinder,  through  steam-tight  joints,  by 
which  it  may  be  turned  round  from  without. 
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Annular  projections  are  cast  to  the  bottom  and  top  of  the  inner 
cylinder,  and  ot  each  of  the  valves,  which  fit  in  suitable  cavities 
made  for  them  in  the  outer  cylinder  ;  in  each  of  which  cavities  a 
loose  ring,  ot  the  same  dimensions  with  it  nearly,  is  placed,  and 
oakum,  or  other  stuffing,  being  placed  between  each  of  these 
rings,  and  the  annular  projection  over  them,  they  a^e  pressed 
inwards  by  screws  so  as  to  make  steam-tight  joints.  Stuffing 
cases  also  are  placed  in  the  semi- cylindrical  cavities  of  the  outer 
cylinder,  to  render  the  junction  of  the  valves  with  them  steam- 
tight,  and  the  portion  of  the  valve  which  occasionally  touches 
the  inner  cylinder  is  supposed  to  fit  it  so  closely  as  to  be  steam- 
tight  without  any  stuffing. 

At  one  side  of  the  piston  a  perforation  is  made  into  the  upper 
cavity  of  the  inner  cylinder  to  admit  the  steam  j  and  at  the  other 
side  of  the  piston  a  similar  perforation  is  made  into  the  lower 
cavity  of  the  inner  cylinder  to  form  a  communication  with  the 
condenser. 

An  arm  projects  from  the  revolving  steam-pipe,  which  as  it 
moves  round  strikes  against  other  arms  projecting  from  the  axles 
of  the  valves,  and  opens  them  in  succession j  while  connecting 
rods  passing  between  the  arms  of  the  valves  and  other  arms,  are 
so  arranged  as  to  close  one  valve  when  the  other  is  opened. 

Ti  he  machinery  being  fitted  together  as  described,  the  steam 
when  admitted  into  the  steam-pipe  will  pass  on  through  the  upper 
cavity  in  the  inner  cylinder  to  the  space  intercepted  between  the 
two  large  cylinders,  the  shut  valve,  and  the  piston,  and  will  impel 
the  piston  round,  till  it  has  passed  the  open  valve  3  after  which 
the  revolving  arm  before  mentioned  closes  the  open  valve,  and 
opens  the  shut  valve,  and  this  operation  is  successively  repeated. 
I11  the  mean  time  the  confined  stream  enclosed  in  the  space  first 
mentioned,  when  the  valve  that  was  first  shut  is  opened,  escapes 
into  the  lower  cavity  of  the  inner  cylinder,  and  from  thence  to 
the  condenser,  apd  thus  maintains  that  inequality  of  pressure  at 
the  opposite  sides  of  the  piston  which  causes  it  to  revolve.  An 
open  space  is  left  in  the  top  of  the  outer  cylinder,  through  which 
the  rectangular  piston  may  be  packed  :  this  space  is  closed,  after 
this  operation,  by  a  door,  or  stopper,  screwed  down  so  as  to 
be  steam-tight. 

The  patentee  states,  that  this  machine  may  be  worked  by  the 
pressure  of  a  column' of  water,  instead  of  steam,  by  letting  the 
water  flow  into  the  pipe  described  in  it  for  admitting  the  steam: 
and  that  it  may  also  be  used  for  raising  water,  or  as  a  rotative 
pump,  by  putting  it  in  motion  by  any  external  force,  and  placing 
the  pipe,  described  as  passing  to  the  condenser,  beneath  the  sur¬ 
face  of  the  water  to  be  raised,  which  will  then  flow  out  of  the 
upper  pipe. 

In  the  description,  the  engine  is  supposed  to  be  placed  with  its 
in  a  vertical  position,  which  is  that  preferred  by  the  patentee;. 
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though  he  mentions  that  it  will  act  in  various  other  positions 
also. 


Observations. — We  have  already  given  our  opinion  of  two  cir¬ 
cular  steam-engines,  in  our  first  and  sixth  numbers  ;  stating  their 
disadvantages  from  friction,  and  the  difficulty  of  packing,  and 
keeping  them  steam-tight.  The  imperfections  of  this  engine  in 
these  respects  are  very  considerably  less  than  of  those  alluded  to. 
The  friction  would  be  much  less  5  and  by  the  ingenious  con- 
trivane'e  of  the  annular  projections  from  the  inner  cylinder  and 
valves,  running  in  corresponding  cavities,  fitted  with  rings  to 
close  the  packing  by  screws,  and  by  the  stuffing  cases  for  the  back 
of  the  valves,  most  parts  of  the  engine  could  be  made  steam- 
tight  :  but  in  steam-engines,  as  in  vessels  to  hold  water,  it  is  of 
but  small  advantage  to  have  four  fifths  of  their  enclosing  parts 
impervious  to  the  contained  substance,  if  the  fifth  part  lets  it 
pass  freely.  A  defect  of  this  kind  exists  in  Mr.  Flint’s  engine ; 
for  where  the  valves  come  in  contact  with  the  inner  cylinder,  no 
stuffing,  or  any  other  contrivance  whatever,  is  placed  to  keep 
the  parts  steam-tight  ;  therefore,  we  think  that  though  for  a 
short  time  the  engine  might  work,  if  the  parts  were  fitted  very 
truly  together,  yet  before  long  the  sides  of  the  valves  would  be 
so  worn  and  ground  down  by  the  inner  cylinder  revolving  against 
them,  that  a  passage  would  soon  be  opened  for  the  steam,  by 
which  it  might  escape  without  having  any  action  on  the  engine; 
which,  if  it  did  not  altogether  stop  from  this  cause,  must  at  least 
be  worked  to  great  disadvantage  and  loss.  This  defect  would  not 
be  so  material  in  the  use  of  this  machine  as  an  hydraulic  engine, 
but  would  certainly  even  here  be  considerably  injurious.  But  both 
as  an  hydraulic  impeller,  and  as  a  pump,  its  complication  and  the 
trouble  it  would  require  to  stuff  it,  and  keep  it  in  order,  would 
operate  against  its  use.  It  might,  perhaps,  rank  higher  as  an 
hydraulic  impeller  or  prime  mover,  than  for  any  of  its  other  pur¬ 
poses  ;  but  as  a  pump  or  engine  to  raise  water,  it  is  far  excelled 
by  the  hydraulic  screw  of  Andrew  Wirz,  and  by  several  other 
well-known  machines,  in  simplicity,  effect,  small  liability  tp 
derangement,  and  facility  of  repair. 


Mr.  William  Cooke’s  Patent  for  Improvements  in  the  Con 
struction  of  Waggons,  or  other  Carriages ,  with  more  than  two 
Wheels.  Dated  Oct.  1800. — Rep.  Arts,  No.  55.  New  Series. 

The  object  of  this  patent  (for  its  object  is  single,  though  the 
title  would  induce  a  supposition  that  it  related  to  several),  is  to 
secure  the  right  to  construct  carriages  of  four  wheels  with  one  of 
the  axles  so  arranged  as  to  admit,  of  a  libratory  motion  vertically 
(>n  its  centre  (the  hind  axle  will  be  found  to  be  most  convenient 
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to  fix  in  this  way)  ;  and  by  the  play  up  and  down  which  this  will 
permit  to  the  wheels,  every  wheel  will  have  a  bearing,  though  the 
road  should  be  very  uneven,  without  straining  any  part  of  the 
frame-work  of  the  carriage  5  which  injury  must  take  place,  more 
or  less,  in  all  four-wheel  carriages  on  the  usual  construction  when 
used  on  rough  roads. 

Various  methods  are  described  by  the  patentee  for  allowing  the 
axle  to  have  this  motion  5  of  which  one  of  the  simplest  is  to  per¬ 
forate  the  middle  ol  the  axle  horizontally  with  a  cylindrical  hole, 
through  which  a  gudgeon  passes  in  the  same  direction  properly 
secured  to  the  perch,  or  other  part  of  the  frame,  so  as  to  prevent 
the  axle  from  slipping  off,  or  from  having  any  other  motion  round 
its  centre  but  the  vertical  movement  described.  The  axle  of 
course  must  be  made  sufficiently  strong  to  admit  of  this  perfora¬ 
tion,  as  must  likewise  the  other  additional  parts  for  the,  force  they 
are  to  sustain. 

Observation . — A  contrivance  for  the  same  purpose  as  that  of 
this  patent  was  several  years  ago  used  in  some  of  me  mai: -coaches 
first  made  by  Mr.  Vidler  under  the  sanction  of  a  patent.  The  perch 
in  them  was  made  double  ;  one  part  was  c  auiected  with  ’he  hind 
wheels,  the  other  with  the  fore  wheels;  and  the  two  parts  were 
passed  one  over  the  other,  and  secured  in  their  places  by  annular 
clasps,  which  admitted  of  sufficient  play  to  the  axles  vertically  to 
prevent  ail  strain  to  the  frames. 

Perhaps  the  general  smoothness  of  the  roads  rendered  the  use 
of  these  perches  unnecessary.  No  other  reason  can  be  conjec¬ 
tured  for  returning  to  the  old  method  for  these  coaches  in  this 
particular. 


Mr.  George  Wyke’v  Patent  for  a  Method  of  working  Pumps  of 
various  Descriptions  by  Machinery ,  whereby  much  manual 
Labour  will  be  spared.  Dated  November  1805. 


Mr.  Wyke’s  “  invention ”  consists  of  capstan  bars  to  give  mo¬ 
tion,  by  means  of  human  or  animal  energy,  to  a  vertical  shaft,  on 
which  is  a  horizontal  wheel,  whose  teeth  drive  those  of  a  vertical 
wheel  fixed  to  the  horizontal  axis  that  carries  either  the  wheel  of 
a  chain-pump,  or  the  cranks  that  work  the  piston  rods  of  two, 
three,  or  more,  sucking,  lifting,  or  forcing  pumps. 

Observation. — If  the  old  maxim  be  admitted,  that  “  names  do 
not  alter  things,"  as  we  suppose  it  must,  we  shall  then  be  free  to 
say,  that  Mr.  Wyke’s  specification  exhibits  no  invention  at  all,  or 
at  least  no  invention  but  what  was  known  before  mechanics  were 
formed  into  a  science,  and  almost  as  long  as  there  have  been 
machines. 
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We  expect  soon  to  hear  of  a  patent  to  secure  the  right  of 
asserting,  that  2  and  3  make  5  ;  and  if  Mr.  Wyke  do  not  find  the 

present  attempt  succeed,  we  would  beg  to  recommend  that  to  his 
notice. 


Mr.  Is  aiah  B^t’j  Patent  for  a  Black  Paint,  composed  chiefly  of 
earthy  cmcl  mineral  Substance.  Dated  September  1806'. — Ret) 
Arts ,  No.  55.  " 


Ihe  receipt  for  making  this  paint  contained  in  the  specifica¬ 
tion  is  as  follows  :  1  ake  of  the  blueish  marly  stone  found  in 

copper,  tin,  and  lead  mines  (principally  in  copper-mines),  and  of 
iron  stone,  and  of  fine  blue  marble  or  slate,  and  of  under-earth, 
equal  quantities,  and  reduce  them  to  a  fine  powder  by  grindinp'.  To 
any  quantity  of  these  materials  add  one  eighth  of  lamp-black.” 
The  whole  is  then  to  be  mixed  with  drying  oil,  and  ground  to¬ 
gether  in  the  manner  usual  by  colourmen.  The  patentee  also 
states,  that  any  two  or  more  of  the  above  articles,  mentioned  to 
be  mixed  with  the  lamp-black,  may  be  used  to  produce  a  black 
paint,  by  grinding  and  mixing  them  with  an  eighth  of  lamp-black. 
He  mentions,  that  the  article  he  calls  under-earth  is  to  be  pro¬ 
cured  from  the  coal-pits  in  the  forest  of  Dean,  and  is  generally 
called  by  that  name  by  the  colliers  there  5  and  that  the  blueish 
marly  stone  is  produced  in  abundance  in  the  mines  of  Devon  and 
Cornwall.  I  he  quantity  of  the  lamp-black  mentioned  is  that 
which  is  generally  preferred ;  but  more  or  less  has  been  used  with 
good  effect. 

The  title  of  the  patent  states  this  black  paint  to  be  particularly 
applicable  to  the  use  of  the  navy  and  shipping  in  general  3  and  to 
be  peculiarly  calculated  to  preserve  wood,  and  prevent  rust  in  iron. 

Observations. — The  patentee  has  not  favoured  the  public  with 
any  reasons  why  his  paint  should  be  particularly  applicable  to 
shipping,  and  to  the  preservation  of  wood  and  iron  :  we  therefore 
may  be  pardoned  if  we  cannot  discover  them  :  indeed,  on  the  con¬ 
trary,  we  are  of  opinion,  that  from  the  sulphurous  nature  of  the 
black  substance  he  calls  under-earth ,  procured  from  coal-works,  it 
would  be  most  likely  very  injurious  to  iron.  The  ingredients 
added  to  the  lamp-black  are  all  likely  to  diminish  the  colour,  or 
make  it  brown  rather  than  black  ;  and  not  one  of  them  possesses 
any  drying  quality,  or  other  peculiar  advantage,  which  may  com¬ 
pensate  for  this  defect.  The  great  defect  of  the  usual  materials  of 
black  paint,  is  the  slowness  with  which  they  dry ;  to  remedy 
which,  red  or  white  lead,  and  other  driers,  are  mixed  with  them  : 
some  cheaper  substance  having  the  same  property  might  be  a  be¬ 
neficial  addition ;  but  those  mentioned  appear  to  us  to  have  no 
©tiier  use  but  to  adulterate  the  lamp- black. 
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Specification  of  Mr.  Richard  Tomkinson’^  Patent  for  am 

Apparatus  for  making  and  preparing  white  Salt.  Dated  July 

180(3. — Re  pert.  Arts,  No.  53,  New  Series.  ■ 

The  chief  object  of  Mr.  Tomkinson’s  invention  is  to  prepare 
salt  without  the  use  of  iron  pans:  his  pans  are  made  ot  wood, 
brick,  or  tile,  and  the  heat  is  conveyed  to  the  brine  in  them  by  iron 
flues  passing  through  the  body  of  the  liquor  :  those  pans  are  di¬ 
rected  to  be  made  50  feet  long,  14  wide,  and  15  inches  deep  at  the 
edges,  and  3-  feet  in  the  middle,  and  will  thus  contain  a  deep 
channel  from  end  to  end  in  which  the  iron  pipe  is  to  be  placed,  at 
such  a  distance  from  the  bottom  as  to  admit  a  scraper  to  pass  be¬ 
tween  it  and  the  bottom,  and  so  that  its  top  may  be  15  inches 
lower  than  the  upper  edge  of  the  pan  :  an  iron  cylinder,  contain¬ 
ing  the,  tireplace,  and  communicating  with  the  pipe,  passes 
through  one  end  of  the  pan,  so  that  the  hre  may  lie  within  the 
pan  the  joints  between  the  cylinder  and  the  end  of  the  pan  are 
made  tight  with  oakum. 

The  cylinder  for  the  fireplace  is  to  be  made  of  cast-iron  7  feet 
long  and  2^  feet  deep.  The  grate  for  the  fire  must  not  approach 
the  entrance  of  the  cylinder  nearer  than  6  inches,  that  the  end  ot 
the  pan,  if  of  wood,  may  not  be  damaged.  The  pipe  may  be  in 
as  many  joints  as  are- thought  fit  j  its  farther  extremity  passes 
through  the  other  end  of  the  pan,  where  it  is  inserted  into  the 
chimney. 

The  patentee  does  not  limit  the  number  or  size  of  pipes,  or  the 
i  dimensions  of  pans  to  oe  used. 

Observations. — We  apprehend  that  brick  or  tiles  would  not  do 
for  pans,  unless  so  well  glazed  as  that  the  vitriolic  salts  formed 
in  the  bittern  should  have  no  action  upon  them,  as  otherwise  they 
.  would  corrode  and  destroy  them  :  there  is  some  danger  ot  the  ma¬ 
rine  acid  of  the  salt  having  some  action  on  them  also :  wooden 
pans  would  be  free  from  these  objections. 


Mr.  James  PlucknettV  Patent  for  a  Machine  for  dibbling  and 
drilling  all  Kind  of  Grain  and  Pulse.  Dated  April  .1800. — 
Rep.  ArtSj  No.  53,  New  Series. 

The  patentee  assumes  in  his  introduction  that  dibbling  is  the 
only  effectual  way  of  sowing  corn  in  order  to  ensure  crops  and 
save  seed,  which  is  a  position  much  less  generally  admitted  than 
he  supposes  ;  for  on  stiff  and  clay  soils  it  has  been  found  almost 
impossible  to  cover  the  seed  by  this  method.  The  specification  of 
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the  machine  then  follows,  which  is  so  obscure  and  so  inaccurately 
worded,  that  we  confess  our  utter  inability  to  comprehend  the  de¬ 
scriptions  he  has  there  inserted.  This  might  have  arisen  from  the 
imperfection  of  our  judgment,  and  therefore  we  embraced  an 
opportunity  of  examining  the  machine  itself,  and  our  readers  will 
judge  of  our  surprise  by  their  own,  when  we  assure  them,  that 
what  is  called  in  the  specification,  “  a  hollow  cylinder ,  with  an 
axle  through  the  centre,”  is  really  nothing  more  than  two  wheels 
fixed  at  the  extremities  of  an  axle  in  the  common  method  ;  and 
that  what  are  there  called  “  bars  of  iron  placed  all  round  the  cir¬ 
cumference  of  the  roller  about  six  inches  asunder,”  are  stumps  of 
iron  projecting  an  inch  or  two  from  the  wheels  at  the  circum¬ 
ference,  to  prevent  them  from  sinking  too  deep  in  loose  soils ;  and 
even  these  are  entirely  laid  aside  in  those  machines  intended  to  be 
worked  by  a  horse.  The  description  of  the  hopper  and  the  mode 
of  delivering  the  seed  is  to  us  perfectly  unintelligible  5  but  some 
ingenuity  and  novelty  of  contrivance  is  displayed  in  a  mode  of 
shifting  a  cylinder,  which  closes  the  bottom  of  the  hopper, 
backwards  and  forwards,  by  means  of  a  wheel  and  escape¬ 
ment  movement,  aided  by  a  brush  to  clear  the  cylinder  of 
any  corn  which  may  not  have  been  received  into  the  recess  formed 
to  contain  the  proper  quantity.  None  of  these  parts,  however, 
though  very  essential,  are  noticed  at  all  in  the  specification. 

The  machine  made  by  Mr.  Plucknett  has  much  merit,  and 
will  be  found  useful  in  many  instances  for  dibbling  corn  or  beans  } 
but  we  do  not  think  it  admits  of  being  applied  to  turnips  or  clover 
seeds,  unless  the  delivering  segment  and  the  bottom  of  the  hopper 
were  made  of  metal  so  nicely  adjusted  as  not  to  admit  of  the 
seeds  passing  between  the  parts,  which  can  scarcely  be  effected  v 
in  wood  :  but  the  description  of  it  in  the  specification  is,  in  our 
©pinion,  so  far  from  the  clear  description  which  we  understand  the 
law  to  require  as  necessary  to  support  an  exclusive  right,  that  we 
doubt  whether  any  work  mail  of  common  understanding,  and  ac¬ 
customed  to  similar  work,  would  be  able  to  construct  a  machine 
from  the  specification  alone,  after  the  expiration  of  the  patent.  The 
specification  itself  will  be  found  by  those  who  wish  to  refer  to  it 
in  the  Repertory  of  Arts,  No.  53 ,  of  the  New  Series. 

Several  other  methods  of  delivering  the  seed  are  described  in 
the  specification,  besides  that  mentioned  above,  and  it  is  directed 
that  a  number  of  hoppers  and  coulters  be  so  placed  as  to  work  to¬ 
gether,  if  the  machine  be  made  to  be  worked  by  a  horse.  In  some 
of  the  machines  a  contrivance  is  described  of  forcing  the  coulter  a 
small  way  into  the  ground  at  intervals,  and  drawing  it  up  again 
with  the  intention  of  making  holes,  into  which  the  seed  might 
fall  ;  but  it' is  demonstrable  that  such  a  machine,  when  moved 
regularly  forward,  would  not  form  holes  at  intervals,  as  the  pa¬ 
tentee  supposes,  but  a  drill  varying  in  depth  in  a  serpentine  line, 
if  the  coulter  were  forced  down  gradually ;  and  if  it  were  su’d- 
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denly  forced  down  and  retracted,  then  angular  or  semicircular 
cavities  would  be  formed  instead  of  holes,  and  great  danger 
would  be  incurred  of  breaking  the  coulter,  or  some  other  parts 
of  the  machine,  every  time  it  was  forced  into  the  ground. 

It  is  a  question  for  practical  agriculturists  to  determine,  whe¬ 
ther  dropping  the  seeds  at  regular  intervals,  as  performed  by  the 
machine,  will  have  the  same  effect  as /dibbling  in  the  common 
mode  :  we  cannot  see  any  reason  why  it  should  not  do  so  ;  and  it 
will  certainly  have  the  advantage  over  the  common  method,  be¬ 
cause  it  will  uniformly  deposit  the  grain  at  regular  depths  ;  which 
late  experiments  (made  by  Mr.  Wright  by  order  of  the  Board  of 
Agriculture)  have  shewn  to  be  an  object  of  great  importance,  and 
have  clearly  ascertained  that  great  depths  are  injurious  to  th«* 
produce. 
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An  Essay  on  Manures.  By  Arthur  Young,  Esq.— Bath  Papers, 

vol.  x.  , 

This  essay  obtained  the  reward  of  the  first  Bedforbean 
medal,  which  was  voted  by  the  Bath  Agricultural  Society  to  the 
author  who  produced  ce  the  best  essay,  founded  on  practical  ex¬ 
perience,  on  the  nature  and  properties  of  manures,  and  the  mode 
of  preparing  and  applying  them  to  various  soils  :  in  which  essay 
shall  be  pointed  out  the  cheapest  manner  of  collecting  and  pre¬ 
paring  the  different  kinds  of  manures,  and  the  state,  season,  and 
quantity  in  which  they  should  be  applied.”  In  this  essay  the 
author  considers  the  subject  of  manures  under  the  several  heads  of 
their  nature,  their  properties,  the  mode  of  collecting  them,  the 
state  in  which  they  are  applied,  the  manner  of  application,  the 
season  when  applied,  the  quantity  required,  and  on  what  soils l 
the  respective  kinds  are  most  beneficial.  In  classing  the  various 
bodies  which  may  be  applied  as  manures,  he  divides  them  into, 

1.  Such  as  are  dry  or  made  on  a  farm  j  and, 

2.  Such  as  are  usually  purchased. 

Marle,  of  t'he  manures  of  the  first  class,  is  the  most  common  in 
England,  in  someone  of  the  denominations  of  clay,  stone,  or  shell 
marie ;  it  may  be  distinguished  by  various  colours,  but  these  are 
no  otherwise  material  than  as  indicative  df  iron.  It  i§  by  nature 
a  fossil  substance,  usually  composed  of  sand,  clay,  and  Calcareous 
earth;  it  falls  in  pure  water,  as  well  as  by  exposition  to  the  at¬ 
mosphere.  Th t^praperty  that  renders  this  manure  particularly 
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yajuable  is  the  calcareous  earth  it  contains 3  and  there  is  great 
reason  to  believe  that  the  calcareous  earth  is  the  part  taken  up  by 
vegetables.  The  common  way  of  collecting  marie- is  by  digging  : 
it  may,  however,  be  sometimes  dredged  up  from  the  bottoms  of 
rivers,  particularly  the  Shannon.  In  searching  for  marie,  there¬ 
fore,  these  places  ought  not  to  be  overlooked,  but  should  be  bored 
as  well  as  other  parts  of  a  farm.  This  manure  requires  no  prepa¬ 
ration,  and,  as  to  the  state  in  which  it  is  applied ,  whatever  benefit 
may  result  from  exposition  to  the  atmosphere,  it  must  be  attained 
after  spreading  3  if,  however,  it  be  obtained  from  the  bottom  of 
lakes  or  rivers,  the  heaps  should  be  left  for  six  or  twelve  months. 
The  application  requires  more  extensive  notice  :  the  bulk  of  this 
manure  renders  the  carriage  so  expensive  that  every  means  should 
be  used  for  lessening  it.  As  marie  should  be  very  long  exposed 
for  the  atmosphere  to  melt  it  down,  and  as  the  roots  of  the  grass 
combine  it  with  the  surface  of  sweard  land,  whether  applied  to 
this  or  to  arable,  it  should  be  applied  in  such  a  manner  as  to  re¬ 
main  as  long  as  possible  undisturbed.  The  most  experienced 
farmers  are  apprehensive  of  turning  marie  in  too  deep  with  the 
plough.  This  manure  is  usually  applied  on  so  large  a  scale  as  to 
preclude  choice  in  the  season  3  it  must  be  done  when  the  teams 
have  most  leisure  3  it  should,  however,  be  suspended  whenever 
;the  ground  is  much  cut  by  the  carting.  The  most  advantageous 
quantity,  though  an  object  of  extreme  importance,  has  not  been 
satisfactorily  ascertained  ;  it  is  better,  however,  to  lay  on  too  little 
than  too  much,  as  the  application  may  be  repeated  in  the  former 
case  3  and  the  latter  is  sometimes  productive  of  deterioration  of  the 
soil,  and  must  be  regulated  in  some  manner  according  to  what 
soil  it  be  applied.  On  loose  and  sandy  soils,  the  Norfolk 
farmers  frequently  apply  from  one  hundred  to  one  hundred  and 
fifty  cubical  yards  to  an  acre,  and  oh  soils  of  more  firmness 
eighty,  and  even  sixty  yards  have  been  found  sufficient.  If 
turnips  produce  deformed  strings  of  root,  or  if  the  rush-rooted 
grasses  prevail,  the  experienced  farmer  will  pronounce  the  land  to 
want  marling  3  and  upon  wet  loose  loams,  which  are  found  when 
manured  with  dung  to  be  more  productive  of  straw  than  corn, 
marie  has  generally  been  found  an  effectual  remedy. 

Chalk  differs  so  very  little  from  marie  as  to  make  it  necessary 
to  point  out  only  the  variations  :  it  naturally  possesses  more  cal¬ 
careous  earth,  and  is  comparatively  harder,  and  consequently  its 
properties  are  not  very  different :  it  is  usually  collected  by  digging 
from  pits,  which  for  the  convenience  of  application  should  be 
opened  at  small  distances  ;  and  it  may  be  applied  in  all  states,  and 
at  all  seasons.  The  quantity  required  is  smaller  than  that  of  marie, 
and  the  soils  abounding  with  wild  sorrel  have  been  found  to  be 
highly  improved  by  it  3  and  indeed  it  is  used  successfully  on  ail 
soils,  on  which  marie  has  been  found  to  answer :  on  moors,  peat- 
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bogs,  and  peat- fens,  chalk  is  more  beneficial  than  made,  as  con¬ 
taining  a  larger  proportion  of  calcareous  earth. 

Lime  has  furnished  matter  for  volumes  ;  but  the  best  chance  of 
obtaining  the  plain  truth  will  be,  to  reject  opinions  and  examine 
experiment  alone.  Of  the  exact  nature  of  lime,  there  is  some 
difference  among  chemists  :  it  may  be  obtained  from  the  burning 
of  all  hard  c dcareous  substances  whatever,  as  marble,  limestone, 
chalk,  spar,  & c.  The  operation  of  fire  expels  from  these  sub¬ 
stances  certain  portions  of  water  and  carbonic  acids,  leaving  nearly 
pure  calcareous  earth.  From  this  circumstance  its  properties  are 
sufficiently  apparent,  and  are  the  same  as  those  of  chalk  and  marie 
as  far  as  calcareous  earth  is  concerned ;  it  neutralizes  acid  salts, 
and  consequently  will  act  powerfully  on  all  peat  soils,  but  will  not 
give  the  tenacity  to  sands,  or  the  friability  to  clay,  which  chalk 
will  effect  :  it  is  when  slacked  of  such  extraordinary  divisibility 
that  it  is  capable  of  much  more  intimate  combination  with  other 
substances  than  either  marie  or  chalk.  It  maybe  collected  almost  in 
every  situation  ;  for  limestone  exists  in  many  districts  unknown  to 
the  farmer  :  the  common  test  of  the  stone  is  by  pouring  upon  it  a 
strong  acid  ;  yet  this  is  not  always  practically  correct.  Calcination 
or  burning  is  the  preparation  of  lime,  a  process  too  common  to 
need  description.  The  state  in  w kick  lime  is  applied  is  either  fresh 
from  the  kiln  while  hot,  or  else  after  it  is  slacked ;  each  method 
has  its  advocates  :  where  putrefaction  is  the  object  of  the  applica¬ 
tion ,  it  should  be  made  as  soon  after  it  is  burned  as  possible. 
Summer  is  undoubtedly  the  best  season  for  the  application  of  lime  ; 
but  it  may  be  laid  on  at  other  periods.  The  quantity  of  this  ma¬ 
nure  varies  more,  perhaps,  than  in  any  other  :  it  has  been  used  up 
to  seven  hundred  bushels  to  an  acre,  but  the  improvement  has  net 
been  always  in  proportion  to  the  quantity;  for  much  depends  on 
the  soil .  Upon  peat-bogs  and  moors  and  mountains  experience 
speaks  an  uniform  language  :  on  these,  the  benefit  of  applying  lime 
is  great  and  decided  ;  its  caustic  powers  destroy  the  spontaneous 
productions  of  the  soil,  and  convert  them  into  a  mucus,  which  the 
atmosphere  turns  into  vegetable  mould.  All  wastes  are  best  re¬ 
claimed  by  lime.  When  Meriden  Heath  in  Warwickshire  was 
inclosed,  part  was  trebly  folded,  part  well  dressed  with  rotten 
dung,  and  part  limed  :  oats  were  sown  over  the  whole  :  the  part 
folded  produced  scarcely  any  corn,  and  the  seed  not  worth  saving  : 
the  part  dunged  succeeded  very  little  better,  but  that  which  was 
limed  produced  an  excellent  crop.  It  does  worst  of  all  on  a  cold 
hungry  soil,  and  on  strong  deep  clay  extremely  retentive  of  mois¬ 
ture  no  perceptible  good  is  produced  by  it. 

Limestone  has  been  tried  and  found  excellent  in  ameliorating 
*uch  soils  as  other  calcareous  manures  operate  upon  successfully. 
The  suffrages  of  Dr.  Anderson  and  Lord  Kaims  are  decidedly  in 
its  favour.  When  pulverized  and  reduced  by  breaking,  it  is  not 
very  dissimilar  from  lime  which  has  been  slacked*  it  is  the  best 
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of  all  manures  for  improving  a  bog,  its  great  weight  giving  the 
pressure  so  much  wanted  on  peat-moss. 

Clay,  loam,  and  sand,  are  substances  which  have  been  all 
used  as  manures  upon  the  largest  scale.  Their  effect  depends  on 
the  deficiency  of  the  soil.  Clay  is  beneficial  on  sand,  but  sand 
not  equally  so  on  clay  :  what  is  called  clay  is  sometimes  found  on 
examination  to  be  loam,  and  always  improves  a  sandy  soil.  Sea- 
sand,  from  the  quantity  of  shells  it  contains,  partakes  of  the  na¬ 
ture  of  marie. 

Burnt  clay,  marle,  and  earth,  are  frequently  applied  as 
manure  in  every  part  of  the  united  kingdom.  Their  nature  and 
properties  will  vary  with  the  proportion  of  calcareous  earth  they 
contain,  as  that  is  converted  by  burning  into  lime. 

Paring  and  burning  are  mechanical  operations 3  and  though 
nothing  is  directly  added  to  the  soil  by  them,  yet  the  effects  are 
frequently  very  beneficial.  The  nature  of  the  ashes  resulting  from 
this  operation  must  necessarily  vary  according  to  the  nature  of  the 
earth  burned  3  but  in  all  cases  the  operation  reduces  the  roots  of 
vegetables  to  coals  and  ashes,  and  thus  prepares  a  stimulant  and 
nutriment  for  plants.  The  effect  of  heat  in  this  operation  is  vi¬ 
sible  wherever  burning  has  been  practised  by  the  spots  where  the 
fires  were  made  assuming  a  deeper  green  that  the  rest  of  the  field. 
The  properties  of  the  ashes  may  also  vary  with  the  soil,  but  they  all 
operate  as  a  very  powerful  manure  :  the  practice  of  paring  and 
burning  has  never  been  adopted  without  success.  The  common 
practice  of  collecting  the  turf  is  to  pare  on  some  soils  from  two 
inches  thick  to  half  an  inch  on  others  3  but  an  inch  may  be  con¬ 
sidered  the  average  depth  3  and  the  chief  attention  required  in 
burning  is  to  guard  against  too  great  a  calcination.  A  considerable 
variation  of  the  state  in  which  the  ashes  are  applied  exists  in  com¬ 
mon  practice  3  some  farmers  spread  and  plough  them  in  immedi¬ 
ately  3  others  leave  them  for  a  considerable  time  in  heaps  exposed 
to  the  atmosphere.  In  the  application  they  should  be  kept  as  near 
the  surface  as  possible,  and  care  should  be  taken  not  to  bury  them 
very  deep  in  the  furrow  3  and  as  this  work  can  only  be  done  in 
dry  weather,  the  season  is  necessarily  limited  to  the  summer 
months.  The  quantity  of  this  manure  must  depend  on  the  depth 
of  paring,  and  on  moist  soils  it  maybe  applied  with  success  :  expe¬ 
riments  have  confirmed  the  beneficial  effects  of  paring  and  burn¬ 
ing  on  clay,  loam,  sand,  chalk,  and  peat. 

Yard  and  stable  dung  is  the  principal  manure  employed  by 
ninety-nine  farmers  out  of  an  hundred  3  but  whether  it  should  be 
accumulated  in  heaps  till  fermentation  and  putrefaction  have 
brought  it  to  a  certain  state  in  which  it  is  most  ready  and  proper 
for  applying  to  the  land,  or  whether  it  should  be  carried  to  the 
land  before  that  fermentation  and  putrefaction  take  place,  has  ex¬ 
cited  much  dissertation  and  inquiry.  The  late  Mr.  Ducket  con¬ 
ceived  that  the  more  dunghills  were  stirred,  the  more  their  virtue 
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was  lost.  Mr.  Patterson  of  Wimbledon,  and  Mr.  Bocket  of 
Hertfordshire,  are  of  the  same  opinion.  Mr.  Johnson  ot  Kings- 
thorpe  near  Northampton  has  for  many  years  been  in  the  practice 
of  laying  long  dung  merely  wetted  by  his  cattle  on  the  land,  and 
has  found  that  the  fresher  it  is  used  tne  better  the  effect.  Mr. 
Robinson  near  Salisbury  has  been  confirmed  in  this  practice  by  a 
succession  of  superior  crops,  and  the  example  of  his  more  intelli¬ 
gent  neighbours.  Mr.  Rogers  of  Ardleigh  n  Essex  has  found 
long  dung  preferable  to  short,  not  only  for  corn,  but  for  turnips 
and  potatoes ;  and  a  considerable  number  of  the  best  agriculturists 
in  Norfolk  have  adduced  their  experience  in  favour  of  the  practice. 
Mr.  England,  Mr.  Reeve,  Mr.  Dursgate,  and  several  others,  how¬ 
ever,  have  relinquished  the  practice  of  using  long  dung,  from  a 
conviction  that  rotten  is  preferable  in  almost  every  respect.  With 
regard  to  the  nature  of  dung,  all  organized  bodies  are  resolvable 
into  hydrogen,  nitrogen,  oxygen,  carbon,  phosphorus,  and  sul¬ 
phur  ;  and  the  mixture  of  animal  and  vegetable  matter,  which  is 
called  dung,  contains  all  these.  The  grand  property  of  dung  is  to 
yield  immediate  food  to  plants':  it  opens  the  soil,  if  strong  ;  it  at-^ 
tracts  moisture,  and  by  the  fermentation  which  it  excites  in  the 
soil  produces  the  decomposition  of  whatever  vegetable  particles 
may  be  already  in  the  land;  its  effects  have  powerful  progressive 
influences  to  produce  a  great  crop  of  leaf,  root,  and  stalk  ;  and,  by 
its  shade  and  fermentation,  leaves  the  land  in  better  order  for  suc¬ 
ceeding  crops.  The  circumstances  to  be  attended  to  in  the  col¬ 
lecting  yard  and  stable  dung  in  receptacles  are  few,  but  very  im-i 
portant ;  the  most  material  is  the  spreading  over  the  yard  a  layer 
of  earth  or  peat  to  receive  the  moisture  from  the  dung,  and  pre¬ 
vent  its  being  wasted.  This  manure  requires  no  preparation  j  no 
stirring,  mixing,  or  turning  5  but  if  the  weather  should  occasion 
too  much  fermentation,  it  may  fee  advantageous  to  scatter  a  quan¬ 
tity  of  the  same  earth  over  the  surface  as  was  made  use  of  for  the 
Under-layer.  As  to  the  state  in  which  it  is  to  he  applied ,  upon  the 
principles  detailed  above,  it  is  to  be  carried  to  the  iand  as  soon  as 
circumstances  of  crops  and  convenience  will  pen  t.  The  appli¬ 
cation  deserves  attention  ;  for  all  dung  should  be  applied  to  hoeing 
crops,  to  layers,  or  to  grass  lands,  and  never  to  white  corn ;  but 
this  is  more  essential  with  fresh  long  dung  than  with  that  which  is 
short,  for  there  will  be  many  more  seeds  of  weeds  remaining  in 
it,  which  have  not  been  destroyed  by  fermentation,  and  would 
consequently  grow,  and  render  the  land  foul.  If  the  dung  is 
turned  in  for  any  crop  so  early,  that  more  tillage  is  to  be  given  be¬ 
fore  sowing  or  planting,  it  should  he  ploughed  in  deep  enough  for 
the  successive  operations  not  to  bring  it  nearer  the  surface  ;  for  all 
animal  and  vegetable  manures  have  a  constant  tendency  to  rise,  as 
fossil  ones  have  to  sink.  The  right  quantity  of  dung  must  be 
found  by  experiment ;  but  if  it  has  been  found  to  answer  on  any 
soil  in  a  particular  proportion,  that  proportion  may  be  retained. 
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And  as  it  is  generally  allowed  that  dung  divides  and  loosens  the  con¬ 
stituent  parts  of  the  soil  by  fermentation,  it  is  applicable  to  all ;  but 
it  must  necessarily  have  a  more  desirable  effect  on  soils  too  com¬ 
pact  than  on  others  already  too  light. 

The  sheep-fold  is  a  method  of  manuring  which  is  universally 
known.  The  immediate  application  of  dung  and  urine  to  all  soils, 
and  of  treading  to  loose  ones,  is  too  generally  practised  to  need  re¬ 
commendation.  This  circumstance  may,  perhaps,  tend  to  elucL 
date  the  propriety  ot  using  yard  dung,  while  it  retains  the  greatest 
quantity  of  these  valuable  materials. 

Pigeon’s  dung  is  esteemed  a  very  hot  and  powerful  manure, 
and  usually  applied  by  measure  3  the  common  quantity  is  from 
forty  to  fifty  bushels  to  the  acre.  No  other  kind  of  dung  would 
produce  the  same  effect,  for  no  other  kind  contains  an  equal 
abundance  of  volatile  salts. 

Pond  and  river  mud  are  extremely  uncertain  in  their  effects. 
In  several  experiments  the  benefit  has  been  extremely  great  5  in 
others  but  little  good  has  resulted  from  it.  These  different  effects 
are  easily  reconciled  3  for  in  proportion  as  the  water  is  resorted 
to  by  cattle,  wild-fowl,  &c.  or  receives  the  drainings  of  yards 
or  towns,  in  that  degree  wifi  the  mud  be  good,  and  display  its 
virtues. 

Sea  weeds  are  used  with  uniform  success  whenever  they  can 
be  obtained.  In  different  parts  of  the  coast,  however,  they  have 
been  found  to  produce  fertility  for  very  different  periods. 

Pond  and  river  weeds  may  be  used  with  success  before 
the  last  ploughing  for  turnips,  and  spreading  them  as  a  ma¬ 
nure  for  that  crop.  Mr.  Coke  clears  the  lake  at  Holkham  every 
year  for  this  purpose.  Mr.  Wagstaff  values  them  load  for  load  as 
dung. 

Hemp  and  flax  water  makes  the  grass  grow  doubly,  where 
it  is  used  as  a  manure  in  Yorkshire,  which  shews  that  all  the 
putrid  water  of  the  pits  should  be  used  as  manure.  Mr.  Bil¬ 
lingsley  carted  flax  water  on  his  grass  lands,  and  found  the 
effect  superior  to  that  of  urine. 

Burnt  vegetables  have  a  near  resemblance  to  the  ashes  pro¬ 
duced  by  paring  and  burning  in  their  nature,  property,  and  eff  ects. 
A  practice  prevails  in  part  of  Lincolnshire  of  burning  straw  upon 
turnip  land  just  before  sowing  :  from  three  to  five  tons  to  an  acre 
are  laid  on  and  evenly  spread,  and  then  set  fire  to  3  and  it  has  been 
found  superior  to  common  dung. 

Ploughing  in  green  crops  is  a  mode  of  husbandry  which 
has  been  long  practised  with  satisfaction  in  this  kingdom,  and  is 
common  in  many  others.  The  practice  keeps  its  ground,  though 
the  success  be  not  uniform.  If  growing  vegetables  turned  down 
prove  good  manure,  it  can  only  be  from  their  fermentation  con¬ 
verting  them  into  the  food  of  plants.  Care  should  be  taken  that 
they  be  completely  buried,  as  the  effect  depends  much  on 
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the  execution.  Ploughing  in  green'  crops  answers  better  for  a 
summer  crop,  as  turnips  or  tares,  than  for  autumnal  or  spring 
crops. 

The  second  class  of  manures,  or  those  which  are  usually  pur¬ 
chased,  the  author  divides  into  animal,  vegetable,  and  fossil  5  and 
as  this  subdivision  is  not  merely  imaginary,  the  several  substances 
are  noticed  in  their  respective  orders,  with  observations  common 
to  each  kind. 

Night  soil  is  to  be  had  in  quantities  only  in  the  neighbour¬ 
hood  of  cities.  In  such  situations  it  is  largely  used,  and  much 
experience  has  arisen  from  the  application.  The  common  quan¬ 
tity  for  an  acre  is  two  hundred  bushels.  It  is  the  best  of  all  ma¬ 
nures,  and,  if  dry,  the  cheapest :  it  does  well  on  all  soils  and  for 
all  crops.  It  has  been  drilled  along  with  rape-cake  dust  with  much 
benefit  by  Mr.  Coke  at  Holkham. 

Bones  are  used  to  a  considerable  extent  about  London  5  about 
live  or  six  loads  to  the  acre,  which  contain  on  an  average  two  hun¬ 
dred  and  fifty  bushels.  They  are  mo'st  beneficial  on  strong  soils, 
and  their  duration  exceeds  that  of  any  other  manure.  The 
effects  have  been  visible  for  more  than  thirty  years.  The  dust 
and  refuse  of  bone  manufactories  is  also  a  valuable  manure,  par¬ 
ticularly  for  drilling. 

Sheets’  trotters  are  a  powerful  manure,  and  usually  sold  by 
the  quarter  with  felt-mongers’  cuttings  :  they  are  commonly  ap¬ 
plied  in  the  proportion  of  four  or  five  quarters  to  the  acre,  but 
eight  are  sometimes  used.  They  should  be  ploughed  in  not  less 
than  six  or  eight  inches  deep,  to  prevent  the  attraction  of  vermin 
and  dogs. 

Hair  of  hogs  is  sometimes  sold  in  great  cities  5  and  fr@m 
sixteen  to  twenty  bushels  is  the  quantity  usually  applied  to  an 
acre. 

Feathers  are  found  to  be  a  powerful  manure,  and  twenty-five 
bushels  an  acre  have  been  spread  with  much  success ;  ten  bushels 
to  an  acre  yielded  a  produce  of  forty-eight  bushels  of  white 
wheat,  while  the  same  quantity  unmanured  produced  only  twenty- 
eight  bushels. 

Fish  of  all  kinds  is  one  of  the  most  effective  manures  that  can 
be  carried  into  our  fields.  The  whale-blubber  offal  never  fails  of 
producing  great  crops  wherever  it  is  applied ;  pilchards  and  herrings 
produce  the  same  effect.  In  Dorsetshire  Mr.  Davis  spread  them 
fresh  at  one  shilling  per  load,  and  ploughed  them  in  for  wheat 
with  much  benefit,  but  they  are  usually  applied  mixed  with  salt. 
In  the  fens  the  small  fish  called  sticklebacks  are  obtained  out  of  the 
rivers,  and  applied  to  this  purpose. 

Graves  or  tallow-chandlers’  refuse  is  purchased  for  manure, 
and  from  ten  to  fifteen  hundred  weight  are  commonly  spread 
upon  an  acre.  The  effects  from  them  on  poor  sandy  soils  are  very 
great  in  turnip  crops. 
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Woollen  rags,  chopped  in  small  pieces,  are  frequently  ap¬ 
plied  as  manure,  from  ten  to  fifteen  hundred  weight  to  the  acre. 
It  has  been  noticed  in  Hertfordshire  that  they  are  most  beneficial 
on  dry  and  sandy  soils.  They  become  the  food  of  plants  in  com¬ 
mon  with  all  other  animal  substances,  and  also  attract  and  retain 
much  moisture  from  the  atmosphere. 

Curriers’  shavings  and  furriers'  clippings  are  bought  in  Lon¬ 
don  and  other  populous  places.  When  corn  sells  high  they  are 
eagerly  sought  for  ;  for  though  they  are  an  expensive,  yet  they  are 
a  beneficial  manure,  but  do  best  on  dry  soils. 

Horn  shavings  are  also  bought,  and  applied  at  about  thirty 
bushels  to  the  acre ;  they  are  applicable  to  all  soils,  but  succeed 
best  on  all  in  wet  seasons. 

These  manures  are  all  animal  substances,  and  their  nature  and 
properties  are  in  all  resolvable  into  the  same  parts  as  yard  and 
stable  dung  ;  they  contain  the  principles  which  by  every  consistent 
theory  of  vegetation  are  necessary  to  the  food  of  plants,  and  the 
practice  of  the  farmer  is  in  perfect  unison  with  the  theory  of  the 
chemist ;  for  every  husbandman  knows,  or  ought  t©  know,  that 
every  animal  matter  whatever  will  fertilize  his  fields.  The  only 
question  of  preparation  which  can  arise,  is  whether  these  sub¬ 
stances  should  be  immediately  applied  to  the  soil,  or  prepared  by 
fermentation  in  a  dunghill  3  and  the  common  practice  is  to  make 
the  application  of  them  to  the  soil  in  the  state  in  which  they  are  Pur¬ 
chased.  The  season  must  be  determined  by  the  opportunity  of 
purchase,  and  the  quantity  has  been  remarked  undereach  article  5 
and  as  to  soil,  all  animal  substances  act  as  manures  powerfully 
on  all.  ^  J  / 

Wood  ashes  were  found  to  be  a  manure  inconsequence  of 
some  experiments  undertaken  to  disprove  a  suggestion  of  Mr.  Ha- 
zenfratz,  who  thought  that  all  alkalis  were  not  manures.  The 
nature  of  them  is  well  known,  and  wherever  they  have  been 
tried,  they  have  proved  a  valuable  manure.  Their  property  is  to 
attract  carbonic  acid  from  the  air  5  they  are  applied  without  pre¬ 
paration,  and  the  spring  is  the  proper  season ;  and  forty  bushels  to 
the  acre  is  the  common  quantity  on  all  Soils. 

Peat  ashes  are  a  common  manure  in  all  countries  where  peat¬ 
bogs  are  found  ;  their  value  usually  depends  on  the  blackness  and 
density  of  the  peat,  and  the  neighbourhood  of  Newbury  in  Berk¬ 
shire  supplies  the  best :  the  usual  quantity  of  these  is  ten  or 
twelve  bushels  to  the  acre,  but  of  other  kinds  from  twenty  to 
forty  bushels  have  been  used;  their  effect  is  greatest  on  dry 
friable  soils. 

Coal  ashes  are  used  all  over  the  kingdom,  from  fifty  to  two 
hundred  bushels  to  an  acre  3  they  are  most  effective  when  spread 
on  clover,  sainfoin,  or  other  seeds,  in  the  spring,  and  are  bene¬ 
ficial  on  grass  lands  and  green  wheat.  The  effect  on  them  is  con- 
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siderable  on  the  dry  chalk  lands  of  Hertfordshire.  The  knowledge 
of  their  properties  is  very  imperfect. 

Soor  is  composed  of  oil,  volatile  alkali,  carbon,  and  earth  ;  no 
wonder  therefore  that  it  should  be  found  a  very  powerful  manure. 
Its  component  parts  are  so  minute  that  they  may  be  washed  into 
the  ground  by  a  single  shower,  and  become  the  immediate  food 
of  plants.  Twenty  bushels  to  the  acre  is*  the  most  common  quan¬ 
tity,  and  the  season  of  application  is  the  spring.  Green  wheat  and 
clover  are  much  benefited  by  this  manure,  the  effect  of  which 
is  great  on  most  soils ,  but  least  upon  strong  or  wet  clay.. 

Peat  dust,  if  the  peat  be  black  and  solid,  is  resolvable  into 
a  greater  proportion  of  hydrogen  gas  than  most  other  manures^ 
it  is  also  strongly  attractive  of  humidity,  which  renders  it  very  ad¬ 
vantageous  on  dry  sandy  soils.  The  use  of  it  as  a  manure,  is  not 
general,  but  it  is  well  known,  and  much  esteemed,  in  Bedford¬ 
shire  and  Hertfordshire. 

Potash  waste  is  a  powerful  manure;  and  ten  loads,  or  three 
hundred  and  fifty  bushels,  are  commonly  applied  to  an  acre. 
Much  good  is  produced  by  it  on  low  meadows,  and  in  general  on- 
all  grass  lands. 

Sugar-bakers’  waste  is  supposed  to  be  a  powerful  manure, 
but  its  effects  are  not  known  from  experiment  ;  if  can  be  procured 
only  at  five  or  six  places  in  the  kingdom. 

Tanners’  bark,  if  useful  anywhere,  ought  to  be  so  on  cal¬ 
careous  soils  ;  mixed  with  lime  it  has  been  beneficial.  But  as  the 
tanning  principle  is  in  all  cases  hostile  to  vegetation,  whatever  be¬ 
nefit  is  derived  from  tanners’  bark  must  arise  either  from  the  lime 
or  the  animal  impregnation.  Experiments  do  not  recommend  it. 

Malt  dust  has  been  used  with  success  wherever  it  has  been 
applied.  Particular  experiments  have  proved  its  value,  if  laid  on 
from  fifty  to  sixty  bushels  to  the  acre.  It  gives  great  improve¬ 
ment  to  cold  grass  lands,  and  is  consistent  with  all  kinds  of  soil. 

Rape  cake  has  been  ijn  common  use  in  Norfolk  for  more  than 
half  a  century,  and  the  quantity  was  usually  half  a  ton  to  the 
acre  ;  an  advance  of  price  has  however  now  compelled  the  agri¬ 
culturist  to  lessen  the  quantity,  and  Mr.  Coke  makes  a  ton  do  for 
five  or  six  acres  by  drilling  it  with  turnip  seed.  When  ploughed- 
in  with  wheat,  it  has  been  found  more  forcing  to  the  crop  than 
either  dung  or  fold  5  but  the  turnips  after  the  wheat  have  not 
been  so  good  as  after  those  manures.  Malt  dust  and  soot  were 
found  equal  for  wheat,  but  rape  dust  better  than  either.  The 
operation  of  this  manure  is  assignable  to  a  very  obvious  theory ; 
for  all  oleaginous  bodies  abound  greatly  with  hydrogen  and  carbon, 
and  their  utility  consequently  must  be  great. 

These  manures  are  all  vegetable  substances,  and  their  nature 
and  properties  do  not  differ  from  the  vegetable  substances  in  the 
first  class;  the  most  beneficial  quantity  has  been  mentioned  under 
each . 
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Among  fossil  manures  coal  ashes  might  have  been  classed,  but 
for  obvious  reasons  they  are  mentioned  with  other  ashes  :  lime 
has  also  been  treated  of  in  the  first  part  of  the  essay ;  there  only 
then  remain  to  be  noticed  salt  and  gypsum. 

Salt  by  various  experiments  and  by  observations  made  appa¬ 
rently  with  care,  has  been  decided  to  act  as  a  manure,  in  some 
cases  to  a  degree  that  proves  its  excellence,  when  properly  ap¬ 
plied,  but  other  persons  have  reported  unfavourably  of  it.  The 
knowledge  of  this  manure  is  yet  in  its  infancy,  but  experiments 
have  generally  shewn  it  to  be  beneficial,  but  more  especially  when 
added  to  any  dung  or  dunghills  5  and  it  probably  acts  as  an  as¬ 
sistant  to  putrefaction. 

Gypsum  is  scarcely  known  at  all  as  a  manure  :  the  reports 
of  those  who  have  made  experiments  with  it  are  very  contra¬ 
dictory.  In  this  state  of  our  knowledge  both  .of  this  and  the  pre¬ 
ceding  article  it  is  wise  to  accept  the  favourable  reports,  and  at¬ 
tribute  the  failures  to  soil,  season,  or  some  unrelated  circum¬ 
stance.  The  quantity  of  gypsum  usually  applied  has  been  about 
six  bushels  to  the  acre. 

Experiments  on  mixtures,  or  composts,  are  extremely  diffi¬ 
cult,  and  must  be  ever  unsatisfactory.  If  composts  be  resorted  to 
to  promote  putrefaction,  that  is  inconsistent  with  the  idea  that 
putrefaction  should  be  retarded  till  the  manure  be  applied  to  the 
land  j  they  may  be  useful  to  get  rid  of  an  evil,  as  to  mix  potash, 
or  lime,  or  chalk,  with  pond  mud  to  destroy  its  sterility  5  but 
here  seems  to  end  the  benefit  of  composts. 

The  food  of  plants  deserves  much  consideration  in  the  ap¬ 
plication  of  manures.  From  experiments  extremely'  numerous, 
and  observations  made  by  eminent  chemists,  it  appears  that  the 
two  substances  which  play  the  greatest  part  in  vegetation  are  hy¬ 
drogen  and  carbon  (the  presence  of  light  and  heat  is  always  to  be 
supposed)  :  those  manures  then  which  supply  the  greatest  pro¬ 
portion  of  these,  must  be  most  beneficial  in  promoting  vegeta¬ 
tion.  Theory  has  furnished  many  conjectures  on  this  subject,  but 
experience  has  confirmed  few  facts  3  and  the  inquiry  belongs  rather 
to  chemistry  than  to  agriculture. 

Observations . — The  great  length  of  this  essay  has  obliged  us  to 
dedicate  so  many  pages  to  an  account  of  its  contents,  as  to  pre¬ 
clude  the  possibility  of  many  observations.  Mr.  Young  has  cer¬ 
tainly  treated  his  subject  with  much  perspicuity  of  arrangement, 
but  has  frequently  omitted  some  of  the  qualities  of  many  of  the 
different  kinds  of  manure.  Of  the  gentlemen  who  are  said  to 
have  reported  experiments,  many  are  not  sufficiently  identified  to 
be  traced  out,  and  resorted  to  in  case  of  a  wish  for  more  accurate 
information.  From  the  situation  which  Mr.  Young  has  so  long 
held  of  Secretary  to  the  Board  of  Agriculture,  and  the  number 
of  years  he  has  been  favoured  with  the  correspondence  of  agri- 
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culturists,  as  the  publisher  of  the  Annals,  he  possessed  sources 
of  information  to  which  very  few  other  men  could  have  access  : 
he  has  certainly  done  much  towards  elucidating  the  difficult  sub¬ 
ject  of  manures  ;  but  much  remains  yet  to  be  accomplished.  The 
peculiar  form  of  the  essay  precludes  criticism  ;  for  it  is  little  more 
than  a  table  of  contents  3  its  divisions  however  are  all  preserved 
in  the  preceding  article,  which  will  be  found  to  convey  the  spirit 
of  the  original.  The  prices  of  the  different  manures  have  been 
uniformly  omitted,  and  we  think  they  ought  not  to  have  been  in¬ 
troduced  into  the  essay  itself.  Many  of  the  facts  adduced  by  Mr. 
Young  are  almost  of  ancient  date,  as  appears  by  the  reference  to 
volumes  of  the  Annals  published  nearly  twenty  years  ago.  In  a 
composition  embracing  so  many  different  points,  perfection  was 
not  to  be  expected;  but  we  consider  the  execution  inadequate  to 
the  means  of  information,  which  Mr.  Young  exclusively  possessed. 
As  none  of  the  other  candidates  for  the  medal  have  published  their 
essays,  comparison  is  not  allowed  us  ; '  but  we  can  see  many  rea¬ 
sons  why  they  may  have  been  inferior,  The  production,  under 
consideration,  notwithstanding  its  defects,  may  certainly  be  con¬ 
sidered  as  the  first  of  the  kind  in  importance,  which  has  been  sub¬ 
mitted  to  the  press  in  this,  and,  as  far  as  we  know,  in  any  other 
country ;  for  it  contains  more  fact  and  less  speculation  than  any 
other  essay  on  the  same  subject.  We  recommend  it  to  our  readers. 
If  not  as  a  guide  for  their  practice,  at  least  as  furnishing  many  use¬ 
ful  hints  for  the  prosecution  of  their  inquiries  in  a  very  important 
branch  of  agricultural  economy. 


On  Mildew,  in  Reply  to  several  Queries  on  the  Subject .- — Young's 

Annals ,  No.  201. 


Mr.  William  Custance,  of  Cambridge,  observes,  that  soils  of 
all  kinds  have  been  equally  affected  in  particular  situations  ;  that 
late  sown  crops  have  suffered  most ;  that  thin  crops  have  escaped 
best ;  that  the  greatest  mildews  happen  after  mild -winters  ;  that 
the  land  which  has  been  best  done  by  and  most  manured  has  been 
most  affected ;  and  that  the  barberry  has  no  particular  influence 
in  affecting  wheat  in  places  near  to  it.  He  believes  early  cutting 
to  be  the  most  likely  means  of  preserving'  the  .  grain  from  being 
affected. 

Z.  Y.  of  Barnsley  thinks  that  lands,  which  have  a  substratum 
of  limestone,  or  soil  bordering  on  limestone,  are  most  affected 
by  mildew ;  that  blight,  mildew,  and  phoney- falls,  are  scarcely 
possible  to  be  distinguished  from  each  other  ;  that  these  have 
not  their  dependance  on  situation  so  much  as  soil ;  that  neither 
thick  nor  thin  sown,  but  middle  crops,  escape  best;  that  old 
seed  is  preferable  to  new  ;  and  that  dews  dropping  from  bar¬ 
berry,  owing  to  its  very  acid  quality,  may  injure  wheat  growing 
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Under  it,  but  that  the  atmospheric  air  issuing  from  it  cannot  be 
injurious  at  any  great  distance.  He  thinks  that  cutting  as  soon 
as  the  straw  becomes  dead  either  at  top  or  bottom,  and  binding 
up  in  sheaf,  gives  more  time  for  the  small  quantity  of  sap  re¬ 
maining  in  the  straw  to  mature  the  head,  than  if  exposed  to  the 
sun  and  not  cut  early. 

Mr.  Joshua  Musket,  of  Easton  in  Norfolk,  is  persuaded  that 
very  little  can  be  done  to  guard  against  the  mildew,  as  he  has 
no  doubt  that  the  cause  is  atmospheric  ;  he  thinks  that  late  sown 
wheats,  and  low  lands,  and  small  wood-bound  enclosures,  suffer 
most,  and  that  thick  wheat  has  always  escaped  best ;  that  new 
or  old  seed  makes  no  difference  y\  that  crops  on  fallows  have 
escaped  best  \  and  that  the  barberry  bush  certainly  attracts  mil¬ 
dew,  as  the  wheat  is  always  most  affected  near  it.  He  believes 
early  cutting  to  be  useful,  and  that  as  soon  as  the  milk  becomes 
soft  like  paste  it  may  be  cut  with  safety. 

■  Observations.-* — 1 The  opinions  of  these  practical  agriculturists  ar@ 
too  much  at  variance  to  draw  any  general  conclusions  from. 
V*  hatever  may  be  the  power  of  the  barberry  in  attracting  mil¬ 
dew,  it  is  not  leasonable  to  suppose  b  can  operate  at  any  consi¬ 
derable  distance.  That  the  free  circulation  of  the  air  is  of  im¬ 
portance  in  preventing  mildew  is  evident,  from  its  being  found 
so  much  more  frequently  in  small  enclosures  than  in  open  fields. 
The  causes  of  the  disease  remain  yet  to  be  explored  but  the  best 
method  of  confining  its  effects  is  to  cut  the  wheat  as  soon  as 
possible  after  it  is  affected  ;  for  it  never  improves  afterwards. 


A  never-failing '  Mode  of  preventing  the  Destruction  of  Turnips  ly 
trie  Devastation  of  the  Fly,  or  Insect  so  called.  Dy  Sir  John 
J.  W.  Jervis,  of  Ireland. — Young's  Annal$,  No.  26 1. 


Sir  John  Jervis  had  conceived  that  the  all-devouring  insect 
which  destroyed  turnips  Was  generated  either  from  ova  or  from 
animalculae,  and  that  as  sulphur  had  been  long  known  to  destroy 
those  animalculae  which  were  discoverable  on  persons  who  were 
tormented  with  the  itch,  it  would,  if  applied  to  the  root  of  the 
evil,  operate  equally  successfully  on  the  fly,  which  so  frequently 
occasions  losses  and  disappointments  to  the  farmer.  Accordingly 
he  mixed  flour  of  sulphur,  in  no  great  quantity,  with  turnip  seed* 
and  sowed  it  in  a  field  near  a  wood  on  his  demesne  of  Belcamp* 
in  the  county  of  Dublin,  where  the  fly  had  always  been  trouble¬ 
some  and  destructive.  He  found  that  the  turnip  was  perfectly 
safe  and  free  from  any  fly .  He  did  so  again,  and  found  the  same 
effect.  He  is  convinced  that  dressing  turnip  seed  with  sulphur 
will  always  preserve  it  from  the  fly  ;  and  he  thinks  the  cheapest 
.mpde  of  instilling  the  sulphur  would  be  by  steeping  the  seed  in 
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sulphur  water.  Sir  John  Jervis  fancied  he  smelled  the  flavour 
of  the  sulphur  on  the  turnip  leaf ;  but  so  strong  an  impregnation 
he  should  not  deem  necessary  when  imparting  a  sufficient  quan¬ 
tity  to  kill  the  fly. 

Observations. — This  communication  of  Sir  John  Jervis  is  of 
great  importance  to  the  agricultural  world.  The  inconvenience 
arising  from  the  fly  destroying  the  turnip  crops  is  most  severely 
felt  by  those  farmers  and  breeders,  who  rely  on  turnips  for  the 
winter  food  of  their  cattle,  and  no  certain  preventive  or  remedy 
had  been  before  known.  It  is  certainly  desirable  that  the  success 
mentioned  in  the  communication  should  be  confirmed  by  more 
experiments  in  different  parts  of  the  United  Kingdom,  and  there 
can  be  no  doubt  but  they  will  be  universally  tried.  The  analogy 
of  reasoning  which  led  to  the  experiment  was  conducted  by  the 
soundest  judgment ;  and  the  unaffected  modesty  with  which  the 
communication  has  been  made  known  to  the  public,  must  induce 
that  public  to  entertain  a  very  favourable  opinion  of  the  gentle¬ 
man,  to  whom  agriculturists  are  so  much  indebted  for  this  most 
important  information. 


On  the  Employment  of  Bulls  for  working  Ploughs. — >By  Captain 
Stujdd. — Young's  Annals ,  No.  201. 

The  Captain  has  worked  bulls  at  the  plough  instead  of  oxen  fo? 
more  than  twelve  months,  and  has  found  them  do  more  work. 
He  ties  them  up  for  a  short  time  to  enable  the  men  to  handle 
them,  after  which  they  are  harnessed  in  the  common  harness  used 
for  horses,  the  collars  and  seals  being  made  larger  and  wider  to 
fit.  The  animal  is  then  fixed  to,  a  large  log  of  wood  at  the  end 
of  a  chain,  or  placed  in  the  middle  of  a  team,  and  broke  in  like 
a  colt.  The  method  he  adopts  for  shoeing  them  is  new  and  cu¬ 
rious.  The  animal  is  slung  up  by  a  long  lever  frame,  upon  a 
piece  of  sacking  which  goes  under  the  belly,  and  is  fixed  to  the 
frame  by  chains  from  the  four  corners,  and  the  shoes  are  fixed 
while  he  remains  suspended  from  the  ground. 

Observations.— As  bulls  cost  much  less  to  keep  than  horses, 
and  are  much  more  powerful  than  oxen,  the  more  general  intro¬ 
duction  of  them  for  agricultural  purposes  would  be  attended  with 
beneficial  effects.  The  mode  of  shoeing  described  in  this  article 
is  deserving  of  general  imitation,  and  ought  to  be  applied  to 
oxen.  Mgny  inconveniences  and  frequent  injuries  attend  the 
usual  mode  of  casting  oxen  for  shoeing,  which  would  all  be  ob¬ 
viated  by  slinging  them  up  in  a  lever  frame  in  the  manner  de^ 
scribed  in  this  communication. 


On  the  Diseases  of  Calves ,  By  Agricola  Bamffiensjs.* *— 

Farmer  s  Flag.  No.  28. 

This  communication  was  occasioned  by  the  publication  of  Mrv 
Sitwell’s  cure  for  the  navel-ill  in  calves,  which  was  noticed  in 
the  last  number  of  the  Retrospect,  The  agriculturist  who  makes 
it,  states  that  the  disease  above  alluded  to  may  always  be  pre¬ 
vented  by  cutting  with  a  pair  of  scissars  the  navel-string  of  a  calf, 
as  soon  as  it  is  calved,  about  half  an  inch  from  the  navel.  For 
as  the  disease  is  the  consequence  of  inflammation,  and  that  inflam¬ 
mation  is  brought  on  by  the  exposure  of  such  a  length  of  raw 
substance  to  the  action  of  the  air,  by  the  operation  recommended 
the  cause  of  inflammation  is  removed,  and  consequently  the  dis¬ 
ease  is  prevented. 

Olservations. — This  operation  is  always  performed  by  accou¬ 
cheurs  on-  the  human  subject  for  the  same  reasons,  and  the  ana¬ 
logy  of  nature  equally  points  out  the  same  means  to  be  applied 
to  the  brute  creation.  The  same  motives  of  general  utility 
which  induced  us  to  speak  well  of  Mr.  Sitwell’s  remedy  for  this 
complaint  in  our  last  number,  operate  still  more  forcibly  with  us 
to  recommend  to  notice  the  preventive  operation  practised  by 
Agricola  Eamfhensis. 


Receipt  for  the  Foot-rot  in  Sheep. — Farmer's  Mag.  No.  2S. 

*  »• 

After  the  foot  has  been  made  perfectly  clean,  and  the  hoof 
pared  down  to  the  sore,  the  gentleman  who  made  the  communi¬ 
cation,  recommends  that  it  be  anointed  with  a  mixture  of  tar,, 
salt,  and  black  soap,  in  equal  quantities,  and  afterwards  touched 
with  a  few  drops  of  vitriol,  which  will  then  run  into  the  wound. 
He  adds,  that  it  will  be  necessary  to  keep  the  sheep  either  in  the. 
house,  or  on  dry  ground,  for  a  day  or  two. 

Observations. — Though  this  receipt  may  be  now  given  to  the 
public  for  the  first  time,  it  has  been  long  used  with  success  in 
the  Counties  bordering  on  the  fens,  where,  from  the  wetness  of 
the  soil,  the  foot-rot  more  particularly  prevails.  It  is  very  ma¬ 
terial  to  prevent  the  sheep  from  going  in  the  grass  for  a  consider¬ 
able  time  after  dressing,  as  the  dews  and  other  moisture,  will 
combine  with  the  oil  of  vitriol,  and  entirely  burn  away  the  foot 
instead  of  producing  a  cure.  This  effect  cannot  take  place  wit.hr 
out  a  combination  of  the  vitriol  with  water. 
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On  Free  Martins. — Farmer's  Mag.  No.  28. 

When  a  cow  produces  twin  calves  of  different  sexes,  the 
female  is  calied  a  free  martin ,  and  is  generally  esteemed  inca¬ 
pable  of  propagation.  This  opinion  has  obtained  from  the  uni¬ 
versality  of  their  never  courting  the  addresses  of  the  male/  and 
from  some  of  them  having  been  found  on  dissection  not  to  pos¬ 
sess  the  uterus.  This  paper  is  no  otherwise  interesting  than  as 
recording  an  instance  of  a  free  martin  producing  a 'calf.  She 
was  the  property  of  Mr.  Buchan,  of  Killingtringan,  in  Ayrshire. 
The  editor  of  the  Magazine  has  printed  the  paper,  without  con¬ 
sidering  himself  responsible  for  the  curious  circumstance  detailed 
in  it.  For  as  the  not  breeding  of  a  free  martin  is  a  departure; 
from  the  general  law  of  nature,  that  every  individual  shall  be  ca¬ 
pable  of  propagating  its  kind,  so  the  solitary  instance  of  Mr. 
Buchan’s  free  martin  having  bred,  may  be  a  departure  from  the 
common  property  of  free  martins. 


Observation. — Though  this  communication  does  not  rest  on 
undoubted  authority,  yet  we  have  noticed  it,  rather  for  the  con¬ 
sideration  than  the  information  of  our  readers. 


On  mowing  Wheat,  and  on  the  Quality  of  stored  Roots.  By  Mr. 
Bkightley.' — Agric.  Mag.  New  Series ,  No.  5. 


It  is  observed  in  this  communication,  that  the  practice  of 
•mowing  wheat  is  more  general  than  formerly,  but  no  peculiar 
benefit  is  stated  to  result  from  it.  The  practice  is  at  best  a  slovenly 
one  ;  and  if  straw  be  the  only  object,  that  would  be  best  attained 
by  mowing  the  stubble  afterwards,  which  would  permit  the  crop 
to  be  carted  home  in  less  time  at  a  very  critical  period  of  the 
harvest  than  if  the  whole  were  mown  ■,  and  it  v/ould  be  impossible 
to  collect  the  corn  with  so  little  waste  as  if  the  usual  mode  of 
reaping  it  were  adhered  to  :  the  bundles  if  mown  would  be  much 
more  unmanageable  than  the  sheaves  are  which  are  made  frorii 
reaped  wheat. 

The  quality  of  turnips  is  said  to  be  much  improved  by  storing 
them  through  the  winter,  and  giving  them  to  the  sheep  in  the 
spring  ;  for  by  undergoing  in  the  stack  the  sweat,  which  is  com¬ 
mon  to  all  vegetables  when  laid  in  heaps,  they  become  more 
strengthening  and  nutritive  to  the  stock,  than  in  their  fresh  and 
watery  state,  in  which  it  is  well  known  they  often  purge  and 
disagree  with  sheep,  and  not  unfrequently  occasion  the  red  water. 

Observations. — The  mowing  of  wheat  will  never  become  the 
common  practice  of  farmers  who  wish  to  employ  their  labourers 
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to  the  most  advantage  in  the  time  of  harvest ;  for  more  time  is 
lost  in  the  carting  the  additional  quantity  of  straw,  than  is  gained 
by  using  the  scythe  instead  of  the  sickle.  Besides  this,  the 
waste  is  much  more  considerable. — As  to  the  benefit  to  be  derived 
from  storing  turnips,  it  may  reasonably  be  expected  3  for  apples 
-6nd  carrots  become  more  wholesome  from  undergoing  that  per¬ 
spiration,  which  is  the  inevitable  consequence  of  their^ being  laid 
in  heaps,  and  analogy  of  reasoning  will  extend  the  same  principle 
to  turnips.* 


Wintering  and  Sale  of  Sheep,  Culture  of  Callages ,  Rutabaga, 
&c. — Agric.  Mag.  New  Series,  No.  5. 

This  communication  from  a  Hertfordshire  farmer,  gives  an 
account  of  the  benefit  he  derived  from  burning  wheat  Itubble, 
weeds,  and  some  of  the  soil  on  a  cold  harsh  clay  of  considerable 
depth,  which  had  been  cropped  out  of  all  heart,  and  was  covered 
with  weeds  like  a  mat ;  and  of  the  profit  he  derived  from  a  flock 
of  the  pure  unmixed  breed  of  Lincoln  sheep.  He  bought  them 
early  in  the  spring,  fed  them  in  a  coarse  pasture  through  the 
summer,  gave  them  oat  straw  in  the  first  part  of  the  winter,  and 
afterwards  rye  grass  hay,  cabbages  and  kail,  and  peas  in  the 
haulm,  cut  from  the  stack  in  the  same  manner  as  hay.  They 
soon  became  fat,  and  returned  a  considerable  profit.  The  land 
where  the  stubble  and  weeds  had  been  burned  on  the  ground 
produced  an  unusually  luxuriant  crop  of  cabbages,  kail,  and  ruta¬ 
baga,  or  Swedish  turnip,  a  part  of  it  being  appropriated  to  each. 


Observations.  The  feeding  sheep  with  peas  in  the  straw  is  cer¬ 
tainly  a  new  idea,  and  as  far  as  can  be  collected  from  the  imper¬ 
fect  manner  in  which  the  account  is  related,  deserves  to  be  at¬ 
tended  to  in  future  experiments.  The  burning  the  weeds,  stubble, 
&c.  with  the  adhering  clods,  after  they  have  been  turned  by  th© 
plough,  is  only  a  less  perfect,  though  a  less  expensive  mode  of 
paring  and  burning  than  that  usually  practised. 


Comparative  Experiment  in  the  Culture  of  Wheat,  made  with  a 
View  to  ascertain  the  Effects  of  different  Modes  of  preparing  the 
Seed. — Agricultural  Magazine.  No.  4,  New  Series. 

This  communication  by  Agricdfa.  Northumlriensis,  contains  the 
result  of  fourteen  experiments  on  wheat  differently  prepared, 
which  was  dibbled  in  that  number  of  rows  on  the  7th  April  1806* 
wdthout  any  variation  of  weather.  In  the  first  row  perfectly 
dean  seed  was  dibbled  without  any  preparation,  and  the  produce 
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was  314  ears,  and  none  of  them  smutted.  In  the  second  row 
the  same  kind  of  wheat  was  used,  after  being  blacked  with  the 
powder  of  smut  balls,  and  pickled  with  lime  and  salt  water,  and 
the  produce  was  281  ears,  of  which  twenty-four  were  smutted. 
In  the  third  row  the  same  kind  of  seed  was  used,  after  being 
blacked  and  pickled  with  old  chamber-lye  and  lime,  and  the  pro¬ 
duce  was  203  ears,  of  which  five  were  smutted.  In  the  fourth 
row  the  same  seed  was  used  quite  clean,  and  pickled  with  chamber- 
lye  and  quick  lime,  and  the  produce  was  231  ears,  and  all  of 
them  were  free  from  smut.  In  the  fifth  row  the  same  seed  was 
used  clean,  and  pickled  with  salt  water  and  lime,  and  the  produce 
was  243  ears,  none  of  which  were  smutted.  In  the  sixth  row* 
the  same  seed  was  also  used  clean,  and  prepared  with  chamber- 
lye  only,  and  the  produce  was  217  ears,  and  none  of  them  were 
smutted.  In  the  seventh  row  the  same  seed  was  also  used  clean, 
and  prepared  with  salt  water  only,  and  the  produce  was  250  ears* 
of  which  none  were  smutted.  In  the  eighth  row  the  same  seed 
was  used  clean  and  without  any  preparation,  and  the  produce  was 
188  ears,  and  all  clean.  In  the  ninth  row  the  same  seed  was  also 
used  dean,  and  washed  in  common  water,  and  the  produce  was 
250  ears,  and  none  of  them  were  smutted.  In  the  tenth  row 
the  same  seed  was  used  blacked  with  the  powder  of  smut-balls, 
and  sown  in  that  state  without  pickling,  and  the  produce  was  24/ 
ears,  of  which  140  were  smutted.  In  the  eleventh  row  the  same 
seed  was  used  blacked  as  in  the  last  row,  and  prepared  with  lime 
and  common  water,  and  the  produce  was  314  ears,  of  which  22 
were  smutted.  In  the  twelfth  row  the  same  seed  was  used  blacked 
as  before,  and  sown  without  pickling  or  any  preparation,  and 
the  produce  was'  igQ  eats,  and  Q 0  of  these  were  smutted.  In  the 
thirteenth  row  the  same  seed  -was  sown  clean,  and  without  any 
preparation,  and  the  produce  was  300  ears,  none  of  which  were 
smutted.  In  the  fourteenth  row  twelve  small,  very  small,  shri¬ 
velled  grains  were  dibbled  ;  they  were  very  light,  and  skimmed 
ofil  the  water  in  which  the  good  wheat  had  been  immersed ;  of 
these  9  vegetated  and  produced  pO  sound  ears,  and  3  smutted 
ones.  The  attention  of  the  reader  is  called  to  the  quality  of  the 
produce  only,  as  the  quantity  dibbled  into  the  rows  varied  greatly. 
The  trial  was  made  in  the  middle  of  a  large  field  of  spring  wheat, 
and  the  experiment  conducted  with  the  greatest  accuracy. 

—  -  ■■  ■  M  i 

Observations . — These  experiments  convey  much  less  practical 
information  than  might  have  been  expected  from  the  number  of 
them  :  three  were  made  with  wheat  in  the  same  state  of  clean¬ 
ness  without  any  preparation,  and  the  result  was  nearly  similar. 
It  may  be  collected,  that  if  the  corn  be  itself  free  from  smut,  it 
may  be  safely  sown  without  any  pickling,  and  that  pure  water  is 
nearly  if  not  quite  as  good  a  preparation  as  can  be  used  :  this  is- 
sufficient  to  cause  the  light  grains  to  rise  to  the  top,  that  they 
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may  be  skimmed  off;  for  the  last  experiment  shews  them  to  be 
productive  in  a  very  small  degree,  if  at  all;  and  the  most 
powerful  pickle  was  not  sufficient  to  extirpate  the  smut  from 
that  corn  which  had  been  previously  blackened  with  it.  Intel¬ 
ligent  agriculturists  have  long  held  that  no  farther  preparation  w  as 
necessary  for  seed  wheat,  than  to  wrash  it  wrell  in  abundance  of 
pure  wafer,  and  skim  off  the-  grains  which  rose  to  the  surface ; 
and  the  experiments  in  this  article  tend  to  confirm  this  generally 
received  opinion,  but  establish  no  new  facts  whatever. 


One  Jine-woolled  Sheep  being  most  subject  to  the  Foot-rot,  and 
some  Account  of  the  Spanish  Ram  imported  into  Northumberland „ 
— Agricultural  Mag.  No.  5,  New  Series. 

The  only  fact  contained  in  this  article  is,  that  some  Anglo- 
Spanish  lambs  (from  South-Down  ewes),  which  were  weaned 
with  a  large  flock  of  new  Leicesters  and  South-Downs,  suffered 
much  more  from  the  foot-rot,  and  foot-halt,  than  the  other 
breeds.  They  had  not  been  more  than  nine  or  ten  days  on  the 
lamb  pasture,  before  most  of  them  were  lame,  while  the  new 
Leicesters  almost  wholly  escaped  the  disease.  The  description  of 
the  ram  does  not  distinguish  it  from  others  which  have  been  im¬ 
ported  :  the  fleece  wras  comparatively  heavy,  for  it  weighed  five 
pounds  three  ounces. 


Observations. — This  communication,  which  bears  only  a  feigned 
signature,  is  merely  deserving  of  notice  as  containing  a  fact  wffiich 
is  easily  accounted  for  on  theoretical  principles.  For  the  shepherds 
of  Spain  regularly  drive  their  flocks  in  the  winter  months  from 
the  mountainous  districts  mto  Estremadura,  because  they  are 
there  less  affected  by  disease  on  account  of  the  dryness  of  the  soil. 
The  mountainous  parts  of  Northumberland  are  equally  wet  with 
the  roost  steep  of  the  Segovian  hills  in  Spain,  and  the  flint  stones 
are  alike  sharp  on  both.  x 


On  the  Figure  in  which  Trees  should  be  disposed  in  Plantations. 

By  Philo-Hexagon. — Farmer  s  Mag .  No.  28. 

The  writer  declares  the  object  of  his  communication  to  be  the 
promoting  utility,  not  an  inquiry  into  beauty.  Whatever  pre¬ 
tensions  the  irregularly  regular  manner  of  Mr.  Loudon,  or  the 
■quincunx  form  of  Mr.  Nicol,  may  have  to  beauty,  he  contends 
that  they  are  insufficient  in  point  of  utility.  He  considers  it  by 
no  means  an  useless  inquiry  to  make.  What  is  the  natural  dispo¬ 
sition  of  trees  in  a  forest  ?  For  he  receives  it  as  a  general  maxim, 
that  Nature  endeavours  to  attain  her  ends  by  the  best  possible 
no.  vii.— von,  II.  4  A 
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means,  though  extraneous  causes  may  sometimes  derange  her 
operations.  Considering  those  causes  which  may  contribute  to 
the  disposing  of  trees  in  a  forest  in  a  particular  form,  and  ab¬ 
stracting  the  influence  which  the  wind  may  have  in  confusedly 
scattering  the  seeds,  the  following  proposition  appears  to  him 
extremely  probable :  “  That  mature  strong  trees ,  which  have 
arisen  from  the  seed  of  any  one  tree,  will  he  found  nearly  in  the 
angles  of  an  equilateral  and  equiangular  hexagon ,  with  the  ori¬ 
ginal  tree  in  the  centre ."  For  though  few  trees  may  form  an  exact 
circle  by  the  extremities  of  their  branches,  yet  all  will  be  found 
to  approximate  to  that  shape.  The  tree  will  scatter  its  seeds  as 
it  attains  its  growth  and  its  branches  extend,  and  many  plants  will 
spring  up  upon  or  near  this  circumference  ;  but  as  all  these  cannot 
be  supposed  to  flourish  for  any  length  of  time,  it  is  reasonable  to 
conclude  that  those  will  prevail  over  their  weaker  neighbours, 
which  are  equally  distant  from  the  parent  tree,  and  from  each 
other  ;  and  these  points  can  only  be  found  in  the  angles  of  an 
equilateral  hexagon.  The  same  supposition  may  be  extended  to 
the  decay  of  the  parent  tree,  and  to  new  plants  springing  up  in  a 
similar  form  round  each  of  the  six  trees  which  composed  the  first 
hexagon,  and  so  on,  till  in  this  way  a  forest  may  be  formed. 
This  then  appears  to  be  the  form  in  which  unassisted  nature 
would  for  the  most  part  dispose  of  trees  in  a  forest  5  and  the 
writer  considers  the  fact  to  be  established  from  the  preceding 
reasons.  He  then  proceeds- to  shew,  that  “  The  closest  order  in 
' which  it  is  possible  to  place  a,  number  of  points  upon  a  plane 
surface ,  not  nearer  than  a  given  distance  from  each  other,  is  the 
angles  of  hexagons,  with  a  point  in  the  centre  of  each  hexagon." 
For  a  hexagon  with  a  point  in  the  centre  has  this  property,  that 
each  of  the  angles  is  at  an  equal  distance  from  the  two  angles  on 
each  side  of  it,  and  also  from  the  central  point  ( see  Euclid, 
book  4,  prop.  15)  •,  and  it  may  easily  be  demonstrated,  that  no 
other  regular  figure  has  this  property.  The  writer  remarks,  that 
it  any  one  take  seven  shillings,  and  place  one  of  them  in  the 
middle  and  the  others  round  it,  he  will  find  the  whole  space  round 
the  middle  shilling  completely  filled  up,  without  vacant  space 
being  left,  or  the  pieces  lying  one  on  another,  which  cannot  be 
effected  by  a  greater  or  a  smaller  number.  To  prove  that  this 
disposition  will  contain  a  greater  number  of  trees  than  any  other,, 
he  restarts  to  a  variety  of  simple  calculations  of  the  trees  contained 
in  a  square  piece  of  ground  in  rows  of  various  kinds,  where  an 
equal  distance  is  preserved  between  each,  which  are  too  obvious 
to  need  repeating:  and  concludes  by  shewing,  that  115  trees 
planted  in  this  way  at  5  feet  distances  would  occupy  no  more 
land  than  100  trees  planted  at  the  angles  of  a  square. 

But  as  common  workmen  may  not  know  how  to  plant  trees  in 
the  manner  recommended,  he  gives  the  following  directions  : 
**■  Take  a  line  and  two  staffs,  the  one  five  feet  long,  and  the  other 
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four  feet  four  inches ;  and  with  the  line  set  off  rows  four  feet 
four  inches  asunder  by  the  shorter  staff,  and  plant  the  trees  five 
feet  asunder  in  the  rows  by  the  longer  staff,  obsen  ing  the  first 
tree  in  the  second  row  be  exactly  opposite  the  middle  of  the  space 
between  the  first  and  second  tree  in  the  first  row ;  and  so  on  with 
every  succeeding  row  till  the  ground  be  planted.”  This  is  the 
proportion  for  a  five  feet  distance  ;  and  the  following  table  is 
added  of  the  length  of  the  short  staff  corresponding  to  different 
lengths  of  the  long  staff: 

Short  Staff. 

-  -  3  fret,  0.3/2  inches, 

-  -  3  feet,  5.508  inches. 

3  feet,  10.704  inches. 

-  4  feet,  4  inches, 

-  4  feet,  p.  150  inches. 

-  -  5  feet,  2.352  inches.” 


“  Long  Staff. 

3  feet,  0  inches. 

4  feet.  - 

4  feet,  0  inches. 

5  feet.  - 

5  feet,  0  inches. 
0  feet.  -  -  - 


This  table  will  enable  any  workman  to  plant  trees  in  the  hexa¬ 
gonal  form,  from  3  feet  0  inches  to  0  feet  distance  between  them.. 


Observations. — -Our  mathematical  renders  will  perceive  at  the 
first  view,  the  advantage  of  planting  trees  in  the  form  recom¬ 
mended,  and  the  mode  of  ascertaining  the  distance  of  the  rows  $ 
for  a  pile  of  hexagons  is  nothing  more  than  a  repeated  series  of 
equilateral  triangles,  placed  with  the  base  alternately  upwards 
and  downwards,  and  the  distance  of  the  rows  is  equal  to  the  per¬ 
pendicular  height  of  an  equilateral  triangle.  The  superiority  of 
this  mode  of  disposing  of  trees  over  planting  them  in  squares  is  so 
apparent  as  hardly  to  deserve  notice;  for  in  the  latter  mode  they 
cannot  be  all  placed  at  equal  distances  from  one  another,  and  the 
same  applies  to  the  quincunx  form,  which  may  be  used  only  in 
clumps ;  and  as  to  the  irregularity  of  distance  so  strongly  recoirv- 
mended  by  Mr.  Loudon,  if  the  nearest  trees  be  sufficiently  distant 
from  each  other  to  promote  their  growth,  many  must  be  placed 
at  greater  distances  than  is  necessary,  and  consequently  much 
room  must  be  lost.  If  this  paper  had  been  merely  a  record  of 
facts,  we  should  have  considered  it  less  deserving  of  notice,  trona 
the  writer  having  concealed  his  real  name  under  the  signature  of 
Philo-Hexagon  ;  but  when  a  position  depends  only  on  mathe- ' 
matical  reasoning,  and  may  be  borne  out  by  plain  and  obvious 
demonstration,  it  is  equally  important,  notwithstanding  it  is 
anonymous.  The  paper  before  us  is  of  this  nature,  and  the  me¬ 
thod  of  planting  described  in  it  carries  in  its  own  intrinsic  merit 
£he  most  powerful  recommendation. 
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Instance  of  preserving  a  Tree  nearly  larked. — Farmer  s  Mag. 

No.  *28. 

A  willow  and  an  elm  of  considerable  size  were  nearly  barked 
by  a  cow  about  six  feet  from  the  ground  in  1804  ;  there  was 
however  left  remaining  in  each  case  a  small  fillet  or  riband  of 
bark.,  in  width  about  one  fifth  part  of  the  circumference  of  the 
tree,  which,  though  torn  away  from  the  stem,  remained  attached 
to  the  bark  above  and  below.  This  fillet  of  bark  was  again  bound 
close  to  the  stem  of  the  tree  by  a  cord  entwined  round  the  trees. 
They  both  lived  and  flourished  as  vigorously  as  before.  The  fillet 
of  bark  of  the  elm  adhered  again  to  the  tree,  and  a  new  coat  of 
bark  was  formed  under  it ;  the  bark  of  the  willow  did  not  adhere, 
but  new  wood  was  formed  under  the  bark,  which  in  time  will 
probably  become  both  trunk  and  bark,  and  the  old  trunk  will 
entirely  rot  away. 

»  - 

Observations. — It  is  a  well-known  fact,  that  a  tree  which  loses 
its  bark  must  infallibly  die  ;  for  the  uninterrupted  connexion  of 
the  bark  is  necessary  for  the  circulation  of  the  fluids  from  the  root 
to  the  extremity  of  the  branches  5  if,  however,  a  part  only  be 
torn  away,  the  remainder  will  extend  itself  from  the  lips  of  the 
wound,  and  in  time  grow  over  the  part  which  had  been  laid 
naked.  In  the  cases  under  consideration  the  effect  was  accele¬ 
rated  by  the  binding  keeping  off  the  air.  It  is  evident  from  the 
experiments  of  Mr.  Forsyth  and  others,  that  all  wounds  on  trees 
will  heal  if  protected  from  the  external  air,  and  mere  binding 
with  a  cord  seems  to  have  produced  an  equal  effect  with  the 
boasted  medicaments  ot  His  Majesty’s  gardener  at  Kew. 

. .  —  ■  "  "  '  r  1  r- 

On  Sheep-smearing.  By  S.  L.  A. — Farmer  s  Mag.  No.  28. 

This  communication  is  in  reply  to  a  letter  in  a  former  number, 
and  asserts,  that  smearing  keeps  sheep  warm  and  dry  during  the 
excessive  sleets  and  rains  of  winter.  He  is  of  opinion  that  tar 
and  butter,  which  are  the  principal  ingredients  used,  being  of 
an  unctuous  and  oily  nature,  resist  the  rain  in  the  same  manner 

the  feathers  of  water-fowls,  who  continue  dry  while  swim¬ 
ming  on  their  native  element.  He  thinks  also  that  the  wool  is 
improved  by  this  practice  ;  for  as  every  pile  of  it  is  anointed  with 
this  unguent,  and  as  the  wool  grows  in  a  hanging  position,  it  is 
less  liable  to  be  injured  by  the  wet  remaining  on  it,  for  the  unc¬ 
tuous  substance  will  accelerate  the  passing  off  of  the  rain.  He 
has  no  doubt  but  that  the  quantity  of  the  wool  is  increased  in  a 
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considerable  degree,  as  well  as  being  rendered  finer  ;  for  the 
heat  of  the  animal  liquefies  the  salve,  and  the  oily  part  of  it 
slowly  makes  its  way  into  the  pores  of  the  wool.  The  process 
of  smearing  also  frees  the  skin  from  all  impurities,  and  is  a 
means  ot  continuing  the  vigour  and  strength  of  sheep  unimpaired 
for  some  years  longer  than  would  otherwise  take  place.  He  ap¬ 
prehends  that  the  free  admission  of  rain,  drifts,  and  cold,  through 
an  un smeared  fleece,  generally  reduces  the  animal  to  the  lowest 
state  of\jmbecility,  and  that  this  reduction  of  spirits  and  consti¬ 
tution  shakes  the  health  and  makes  the  animal  fail  a  year  or  two 
sooner  than  it  otherwise  would,  if  regularly  and  completely 
smeared. 


Observations. — The  opinions  of  this  anonymous  correspondent 
appear  to  have  been  founded  in  experience  ;  and  may  afford  in¬ 
formation  to  the  highland  shepherds,  for  whom  indeed  they  are 
more  particularly  calculated,  but  cannot  be  considered  as  gene¬ 
rally  useful.  The  information  they  convey  is  not  new,  but  has 
been  admitted  and  acted  upon  in  the  elevated  situations  of  Scot¬ 
land  for  nearly  a  century.  They  have  however  the  advantage  of 
having  been  sanctioned  by  experience,  and  consequently  stand  in 
need  of  no  additional  recommendation. 


Uses  of  Black  Currants.  Displayed  by  Domesticus. — -Farmer's 

Mag.  No.  28. 

The  cultivation  of  the  black  currant  is  recommended  by  the 
writer  to  be  pursued  on  an  extensive  scale,  that  the  wine  which 
they  would  afford,  might  be  used  as  a  substitute  for  foreign  wine, 
the  high  price  of  which  has  removed  that  generous  beverage  far 
from  the  lips  of  people  of  moderate  fortune.  The  wine  made 
from  the  black  currant  is  stated  to  be  free  from  all  the  innoxious 
qualities  of  shrub,  punch,  whisky,  &rc.  to  be  not  only  a  healthy 
beverage,  but  to  possess  that  marked  and  most  admirable  flavour, 
with  a  certain  hardness,  which  is  peculiar  to  the  finest  white  wines 
of  Spain  and  Madeira;  and  it  is  besides  possessed  of  many  medi¬ 
cinal  qualities.  The  currants  would  ripen  at  a  season  when  the 
husbandman  would  be  at  leisure  to  attend  to  the  crop,  for  the  hay 
would  be  finished,  and  the  corn  and  potatoe  harvest  would  not 
have  commenced.  The  following  receipt  is  added  for  making  the 
wine,  viz.— To  one  Scotch  pint  of  juice  put  two  Scotch  pints 
of  water  (cold).  To  every  Scotch  pint  of  this  liquor  add  one 
pound  and  a  half  of  moist  sugar.  Put  it  into  a  cask,  reserving  a 
little  for  filling  up.  Place  the  cask  in  a  dry  and  warm  roonr, 
The  liquor  will  ferment  of  itself.  Scum  off  the  refuse  :  fill  it  up 
jirith  the  reserved  liquor.  When  done  working,  add  a  Scotch 
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pint  of  brandy  to  20  Scotch  pints  of  wine.  Bung  it  close  till 
February  or  March  following.  Draw  it  off,  putting  the  dregs 
through  a  jelly-bag  till  it  be  clear/’ 


Observations . — -The  enormous  price  of  foreign  wines  must  ne¬ 
cessarily  confine  them  to  the  tables  of  the  rich  as  an  article  of 
luxury  j  but  among  the  laborious  classes  the  refreshment  of  sound 
malt  liquor  is  justly  allowed  to  be  the  common  article  of  the 
country,  and  no  substitute  for  that,  or  the  wholesome  unadul¬ 
terated  cider  of  some  districts,  is  either  to  be  expected  or  pru¬ 
dently  sought  for.  But  there  are  innumerable  cases  in  which 
some  refreshing  vinous  liquor,  different  from  these,  is  frequently 
desirable  for  persons  in  delicate  situations,  and  in  an  impaired 
state  of  health  ;  family  wines  are  an  excellent  substitute  in  these 
cases  where  foreign  wines  cannot  be  afforded  :  they  are  far  pre¬ 
ferable  to  spirits,  which,  however  they  may  be  diluted  with  water, 
are  still  deleterious.  Family  wines  may  be  advantageously  manu¬ 
factured  from  many  garden  fruits.  The  red  and  white  currant 
make  excellent  wine,  but  the  acid  quality  of  their  juice  prevents 
jt  from  arriving  at  maturity,  except  after  long  keeping  :  the 
Jblack  currant  is  free  from  this  objection  ;  and  from  the  blossom 
bud  being  enveloped  in  the  leaf  bud,  the  crop  is  more  certain 
in  unfavourable  seasons. 

The  tenth  volume  of  the  Bath  Society’s  Papers  contains  a  valu¬ 
able  communication  on  the  same  subject,  and  points  out  many 
reasons  why  the  black  currant  is  preferable  to  most  other  fruits 
for  domestic  wines. 

■■  '-i-1  -—"*■'  J  =-U — ■■  ■,-rl.  g-.B1. ,mw  "JCKg 

On  the  Labour  of  Oxen.  By  Mr.  John  Billingsley. — Bath 

Papers ,  vol.  x. 

Esau  Green,  the  servant  of  Mr.  Billingsley,  on  a  farm  of 
800  acres,  the  soil  of  a  middling  texture,  ploughed,  with  a  team 
of  six  oxen  and  a  double  furrow  plough,  between  the  1st  day  of 
January  and  the  1st  day  of  December  1804,  or  in  eleven  months, 
385  statute  acres  of  land  ;  besides  which  29 1  acres  were  har¬ 
rowed  in  the  same  period.  No  other  team  was  employed  in  the 
tillage  of  this  farm,  and  the  ploughman  was  paid  for  the  same  by 
the  acre :  the  measurement  was  conformable  to  the  survey,  by 
which  the  lands  of  this  farm  were  a  short  time  before  allotted. 
The  oxen  employed  were  home-bred,  of  the  long-horned  race, 
and  were  purchased  in  1803  at  s£\A  each:  four  of  them  were 
six  years  old,  and  four  were  four  years  old.  Although  eight  oxen 
were  kept,  only  six  were  worked  at  a  time  ;  the  other  two  were 
changed  as  occasion  required,  or  the  ploughman  thought  fit ; 
they  were  in  no  respect  injured  by  their  labour,  but  were  in  good 
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working  order.  The  ploughman  and  driver  were  paid  Is.  Ad,  per 
acre  for  ploughing,  and  6 id.  per  acre  harrowing ;  dnd  in  this  was 
included  all  necessary  attendance  on  the  cattle  at  all  times  and 
seasons.  The  depth  of  ploughing  was  from  3  to  5  inches,  and 
breadth  of  furrow  7  to  10  inches.  The  harrowing  being  all  per¬ 
formed  with  six  oxen,  drawing  very  heavy  long-tined  harrows  or 
drags,  in  many  fields  two  bouts  in  a  place  j  it  is  not  unfair  to 
estimate  two  harrow ings  as  equal  to  the  labour  of  a  ploughing  : 

acres  being  usually  ploughed  in  eight  hours,  and  5  acres  on 
the  average  harrowed  in  the  same  time.  The  debit  and  creditor 
account  is  stated  as  follows  : 


Da. 

Eight  working  Oxen  from  Jan.  1  to  Dec.  1,  1SQ4. 

To  hay  consumed  between  January  1  and  May  12,  ] 

19  tons,  at  50*.  ---------  4'  10  0 

To  24  weeks  keep  at  grass.  May  12  to  Oct.  1,  at 
3s.  each  ox  --------- 

To  hay  Oct.  1  to  Dee.  1,  6  tons,  at  50*.  -  - 

To  repairs  of  yokes  and  bows  ------ 

To  wear  of  plough  and  dressing  shares,  mending 
chains,  &c.  -  -  -  --  --  --  - 

To  cash  paid  Esau  Green  for  ploughing  385  acres, 
at  l6c/.  including  driver  and  attendance 
To  cash  paid  ditto,  for  harrowing  291  acres,  at  6d.  ] 
ditto  -  --  -  -  --  --  --  -  j 


} 

) 


d. 

4/ 

10 

0 

28 

16 

0 

15 

0 

0 

0 

18 

0 

4 

13 

6 

25 

13 

4 

7  5  6 


Ck. 

a£.  *.  d. 

By  385  acrps  ploughed,  at  4*.  1 

per  acre  -  --  --  --  | 

By  291  acres  harrowed,  at  2*.  6d.  ditto  36  7  6 


e£V2  9  16  4 


93  1  10 


s£l2,9  16  4 


Had  the  above  work  been  let  at  the  time,  no  person  could  have 
been  found  to  undertake  the  ploughing  under  8*.  and  the  har¬ 
rowing  As.  per  acre.  According  to  the  proportion  above  stated, 
the  work  of  these  8  oxen  is  equivalent  to  578  acres  ploughed  in 
the  year,  caparisoned  in  the  old-fashioned  way  with  yokes  and 
bows.  The  earnings  of  the  ploughman  were  13*.  for  himself, 
and  3*.  for  his  boy  per  week  throughout  the  year.  Notwith¬ 
standing  this  favourable  example,  Mr.  B.  does  not  mean  to  con¬ 
tend,  that  oxen  will  answer  in  all  counties,  and  on  all  soils:  but 
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on  level  soils,  unincumbered  with  stones,  where  good  pasture 
may  be  found  for  summer  and  good  hay  for  winter  keeping,  oxen 
with  the  double  plough  are  justly  entitled  to  a  preference. 


Observations. — Mr.  Billingsley  has  for  25  years  past  continued 
the  uniform  practice  of  letting  his  ploughing  work  by  the  acre, 
as  in  the  instance  before  us  :  every  operation  on  his  well-managed 
farm  or  premises  almost,  is  alike  contracted  for  by  tale,  mea¬ 
sure,  or  weight ;  his  constant  maxim  being,  “  that  the  best  me¬ 
thod  of  making  servants  laborious  and  honest  is,  to  make  it  their 
interest  to  be  so  5”  a  truth  which  we  are  sorry  to  see  our  agri¬ 
cultural  brethren  in  general  so  little  attentive  to. 


On  the  Slating  of  the  Roofs  of  large  Buildings.  By  Mr.  Lew  in 
Tugwell. — Bath  Papers ,  voh  x. 

Mr  .  T  ugwell  intending,  as  far  as  we  can  gather  from  his  very 
inflated  and  curious  style  of  writing,  to  erect  a  very  large  build¬ 
ing  for  different  agricultural  purposes,  to  be  covered  with  thin 
Cornish  or  Welsh  .slates,  contrived  a  method  for  preventing  their 
being  blown  off  or  disturbed  by  the  wind.  The  usual  practice 
of  boarding  roofs,  intended  to  be  slated,  is  justly  objected  to  by 
Mr.  T.  on  account  of  the  warping  of  such  boards  by  the  heat, 
and  their  retaining  moisture  between  them  and  the  slate :  for 
slates  ot  18  inches  long,  the  rafters  are  to  be  20  inches  apart ; 
the  laths  are  to  be  2  inches  wide  and  1  thick,  each  one  to  be 
rebated  on  the  upper  side,  half  its  width  being  taken  off',  to  the 
depth  of  |  of  an  inch,  or  fully  sufficient  to  bed  the  head  of  the 
slates;  their  middle  (or  rather  7  inches  from  the  head),  resting 
on  the  unrebated  part  of  the  next  lath,  to  which  it  is  nailed,  and 
-  the  lower  end  resting  on  the  slate  below  :  by  this  means,  the 
slates  being  confined  down  near  their  middles  each  by  two  nails, 
whi.e  both  their  ends  are  at  liberty  to  obey  their  shrinking  or 
swelling,  or  that  of  the  laths  under  them  ;  the  wind  can  have 
far  less  power  to  tear  them  from  the  laths,  than  in  the  common 
way,  wherein  the  nails  are  very  near  to  the  head  of  the  slate  : 
where  the  outward  air  is  wanted  to  be  excluded,  a  slip  of  thin 
putty  is  directed  to  be  laid  along  the  unrebated  part  of  the  lath, 
and  down  the  side  joint  of  each  slate :  a  new  sort  of  brad-awl  is 
^recommended,  for  avoiding  the  splitting  of  the  laths;  while  to 
prevent  the  jar  usual  in  driving  the  nails,  an  iron  is  directed  to 
be  held  underneath  the  lath,  which  will  also  clinch  the  nail,  if  of 
a  proper  length :  the  laths  are  directed  to  be  spliced  together  at 
their  ends,  and  each  part  carefully  nailed  to  the  rafter,  by  a  car¬ 
penter,  instead  of  leaving  it  to  the  slaters  to  fix  on  the  laths,  a 
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great  portion  of  which  they  split  for  want  of  the  proper  tools  for 
such  business. 


Observations. — The  method  of  slating  here  recommended  and 
explained  by  drawings,  appears  very  good  3'  and  though  rather  ex¬ 
pensive,  on  account  of  rebating  the  lath,  and  the  great  overlap  of 
the  slates  (one  fourth  or  more  of  the  roof  having  three  thick¬ 
nesses  of  slate,  and  the  remainder  two  thicknesses),  yet  we  doubt 
not  of  its  proving  very  durable  and  elfective,  and  where  the  slates 
are  thin  and  good,  mors  economic  in  the  long  run  than  the  me¬ 
thods  in  use. 


On  the  Culture  of  Wheat  after  Beans.  By  J.  C.  Curwex,  Esq. 

— Trans.  Soc.  Arts ,  vol.  xxiii. 


Mr.  Curwen  had  forty  acres  drilled  with  beans,  with  intervals 
of  26  inches  between  the  drills,  before  the  end  of  February  1804. 
They  were  all  tick  beans,  except  those  on  one  acre,  which  did 
not  produce  so  abundantly  as  the  rest.  The  ground  had  been 
sown  with  wheat  in  November  1802,  but  from  the  unfitness 
of  the  ground,  which  was  a  stiff  clay  lying  so  flat  as  to  afford 
little  fall  for  the  water,  great  part  perished  3  and  above  half  the 
ground  was  resown  with  oats  in  April  1803  3  which  were  reaped 
in  October,  and  the  ground  immediately  ploughed  up.  It  was 
very  foul  from  grass  and  weeds,  but  the  time  did  not  admit  of  a 
second  ploughing ;  and  the  beans,  as  above  mentioned,  were 
drilled  on  it  in  this  state.  The  crop  received  no  cleaning  till  the 
10th  of  May  3  from  which  time  till  the  twiddle  of  July  the 
ploughs  and  harrows  were  constantly  employed  on  it,  and  it  was 
twice  hand-weeded  in  the  same  time.  T^e  beans  were  cut  on 
the  20th  of  August,  spread  thinly,  and  left  exposed  to  the  sun 
two  days  previous  to  binding.  The  fiejd  was  cleared  by  the  29th, 
and  immediately  received  two  ploughings  :  was  harrowed,  raked, 
and  hand-picked,  to  free  it  from  weeds,  and  by  the  29th  of  Sep¬ 
tember  the  whole  was  completely  drilled  with  wheat,  rolled, 
and  water-furrowed. 

sC .  s.  d . 


The  culture  of  the  beans  cost  ------ 

The  expense  of  preparing  tpe  ground  for  the 
wheat,  after  the  beans  wfygs  cut,  was  -  -  - 


134  12  2 

57  8  O 


The  bean  crop  of  628  bushels,  at5v.  Ad.  per  bushel, 
was  worth 


192  0  2 
}  167  g  4 


The  expense  of  this  method  as  a  preparation  for  wheat  24  10  10 

Which  deducted  from  75/.  12s.  the  expense  which  a  fallow  would 
have  cost,  leaves  51/.  Is.  2d.  in  favour  of  this  methol;  and  as 
NO.  VII. - VOL.  JI.  4  B 


554  Improvement  of  three  hundred  and  eight  Acres  of  waste  Land. 

several  circumstances  were  unfavourable  in  this  experiment,  it  is 
fair  lo  conclude,  that  much  more  advantage  would  be  derived  from 
similar  management  where  they  did  not.  occur. 

The  beans  were  not  quite  ripe  when  they  were  cut,  which 
besides  saving  time,  and  improving  their  colour,  without  injuring 
their  quality,  has  also  the  advantage  of  rendering  the  straw  ex¬ 
cellent  foddei  for  hordes  ;  as  Mr.  Curwen  states  in  a  letter  sub¬ 
sequent  to  that  which  contained  the  former  part  of  this  paper. 

I  he  gold  medal  was  voted  to  Mr.  Curwen  for  this  experiment. 

Observations. — The  culture  of  wheat  and  beans  in  successive 
crops  in  the  hands  of  Mr.  Curwen  is  not  a  new  experiment.  The 
Duke  of  Grafton  had  cultivated  a  field  in  Wliittlewood  Forest,  of 
which  he  is  the  hereditary  Ranger,  with  alternate  crops  of  wheat 
and  beans  for  more  than  twenty  years  without,  the  intervention  of 
a  single  fallow,  and  the  result  has  invariably  been  crops  superior 
to  the  moderate  produce  of  other  husbandry.  Northamptonshire 
is  so  much  farther  south  than  Northumberland  that  the  corn 
ripens  much  sooner,  and  more  time  is  consequently  allowed  for 
the  preparation  of  the  ground ;  but  there  is  no  reason  to  conclude, 
that  the  same  mode  of  husbandry  would  not  be  comparatively 
beneficial  in  the  northern  counties.  The  particulars  of  the  Duke 
of  Grafton’s  experiment  may  be  found  in  the  Annals  of  Ami- 
culture.  , 

— - - ■ — — — . —  . 

Account  of  the  Improvement  of  three  hundred  and  eivht  Acres  of 
waste  Land.  By  Mr.  W.  Taylor.— Trans.  Soc.  Arts °  vol.  xxiii, 

Mr.  Taylor,  in  May  1799 ,  purchased  308  acres  of  heath-land, 
over-run  with  whin,  fern,  and  heath-grasses,  much  of  it  con¬ 
sisting  of  bog  and  spungy  land,  with  many  springs  interspersed. 

He  commenced  with  draining,  paring,  burning,  and  making 
new  hedges.”  The  drains  amounted  altogether,  when  measured^ 
to  upwards  of  eighteen  miles  in  length  :  some  of  them  were 
made  with  flag  bottoms,  and  side  walls  20  inches  hi<rh.  In  the 
running  sands  where  stones  would  sink,  drains  were  made  with  a 
kind  of  wicker  work,  composed  of  timber  ends,  sawed  off  from 
the  props  used  in  collieries,  and  strong  whin  shanks,  and  covered 
with  stiaw,  over  which  sods  were  laid:  these  formed  floatino* 
drains,  which  the  author  found  to'  be  veiy  durable. 

The  mode,  of  cultivation  subsequently  adopted,  was,  **  first  to 
fallow,  clean  the  land  well,  and  lay  on  from  24  to  32  bolls  of 
clod  lime  per  acre,  with  a  fair  proportion  of  manure,  and  sow 
with  turnips  in  the  early  part  of  June,  to  be  eaten  off  by  sheep  in 
the  winter  months.  In  the  following  spring  to  sow  the  land  with 
six  pounds  of  white  clover,  four  pounds  of  red  clover,  and  half 
a  bushel  of  rye  grass  per  acre,  with  whatever  grain  the  land  was 
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best  adapted  for.  The  first  year  this  was  to  be  mown,  the  second 
year  kept  in  pasture,  and  the  third  year  the  land  was  to  be  sowed 
with  oats,  and  the  following  year  fallowed,  and  so  on  in  rotation, 
till  the  heath-roots  were  sufficiently  destroyed.”  ^ 


The  purchase  of  the  land  cost  •  -  - 

Di  *aining,  hedging,  nurseries,  cattle, 
terest  of  money,  and  other  expenses, 


Expended  on  the  estate 


The  estate  valued  by  Mr.  Fryer  was  worth  in' 

March  1804  -  --  --  --  --  - 

From  which  the  above  sum  being  deducted,  left  3t)Qtl.  5s.  Id. 


sB. 

s. 

d. 
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11 
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13 
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gain. 


Mr.  Taylor  mentions  his  having  derived  great  benefit  from 
feeding  his  horses  with  oat-sheaves  chopped  in  the  straw-chopper 
which  saved  the  expense  of  thrashing,  obliged  the  horses  to  chew* 
the  oats  properly,  and  made  hay  unnecessary  for  them,  which 
last  as  he- was  situated  was  a  very  material  object. 

He  recommends  sending  chopped  oat-sheaves  in  bags,  with 
drivers,  instead  of  hay,  which  they  are  habituated  to  waste 
extremely. 

Mr.  Taylor  received  the  gold  medal  from  the  Society  for  Arts 
for  this  communication. 


Observations . — The  method  pursued  by  Mr.  Taylor  for  re¬ 
claiming  the  waste  land  which  he  had  purchased,  was  very  judi¬ 
cious,  and  the  benefit  he  derived  amply  repaid  the  exercise  of  his 
discretion.  The  mode  of  giving  oats  to  horses  in  the  straw  un¬ 
thrashed,  may  be  adopted  with  profit  in  all  the  northern  counties, 
where  hay  is  exceedingly  scarce  and  valuable,  and  well  deserves 
the  attention  of  the  agriculturists  of  that  part  of  Great  Britain. 


Account  of  Captain  Miller's  Sheep-shears. — Trans.  Soc.  Arts , 

vol.  xxiii. 

The  object  of  Mr.  Millers  shears  is  to  prevent  cutting  the 
skin  of  the  sheep  in  shearing,  which  frequently  occurs  with  those 
of  the  common  kind:  this  is. effected  by  screwing  a  thin  plate  of 
iron  to  the  back  of  one  of  the  blades,  shaped  in  the  same  form, 
'but  without  edges,  and  placed  so  that  its  side  lies  exactly  under 
the  edge  of  the  blade :  this  part  being  kept  next  the  skin  of  the 

4  e  2 
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sheep  in  shearing,  prevents  its  ever  rising  high  enough  to  meet 
the  juncture  of  the  blades. 

The  plate  must  be  taken  off  whenever  the  shears  require  to  be 
ground  5  and  its  front  must  be  ground  proportionally  with  the 
blade,  that  it  may  fit  properly  as  above  mentioned.  These  shears 
wbre  found  to  perform  extremely  well  on  trial,  and  the  invention 
was  rewarded  with  the  silver  medal  by  the  Society  of  Arts. 

Observations . — If  the  plate  had  oblong  perforations  cut  through 
it,  about  half  an  inch  in  length,  at  the  place  where  each  screw 
passed  it  at  right  angles  to  the  edge,  it  might  be  made  for  a  long 
time  to  fit  the  blade  without  requiring  to  be  ground ;  by  which 
much  trouble  might  be  saved.  The  object  aimed  at  by  the  in¬ 
ventor,  however,  will  be  completely  obtained  by  the  adoption  of 
the  plate  in  its  present  form.  The  young  and  inexperienced 
shearer  will  acquire  a  competent  knowledge  of  the  art  much 
sooner  by  the  use  of  Captain  Miller’s  shears  than  by  learning  with 
those  which  are  commonly  used. 


New  Method  of  propagating  White-thorn.  By  Samuel  Taylor, 

*  Esq. — Trans.  Soc.  Arts ,  vol.  xxiii. 

Mr.  Taylor  has  presented  an  account  to  the  Society  for  Arts, 
&c.  of  very  successful  experiments,  made  by  him  on  the  propa¬ 
gation  of  white-thorn  from  cuttings  of  the  root  j  which  he  found 
to  have  the  following  remarkable  advantages  over  the  common 
method  :  1st,  Full  three  years  are  gained  in  the  advanced  growth 
of  plants  raised  from  the  root.  Mr.  Taylor  found  those  of  two 
years  old  equal  in  every  respect  to  the  average  of  plants  six  years 
old  raised  from  haws ;  reckoning  from  the  time  of  sowing  the 
haws.  2d,  They  cost  much  less.  Hawthorn  plants  are  very  dear 
in  general.  Those  raised  from  the  root  cost  little  more  than  the 
labour  of  cutting  the  roots.  3d,  They  may  be  had  at  all  times 
in  any  quantity.  Those  raised  from  haws  are  often  extremely 
scarce,  and  in  some  places  not  to  be  had  at  all.  4th,  They  are 
much  more  hardy,  and  less  liable  to  fail :  Mr.  Taylor  did  not  lose 
five  plants  in  a  hundred  of  those  from  the  roots  j  but  of  those 
from  the  haw  a  very  large  proportion  always  perish.  5th,  Thorns 
of  vigorous  growth,  and  of  large  spines,  may  be  raised  in  pre¬ 
ference  by  this  method,  as  the  plant  is  always  of  the  same  nature 
as  the  parent  stock  5  which  seldom  happens  in  plants  raised  from 
haws.  Mr.  Taylor  recommends  the  roots  of  the  hawthorn  to  be 
cut  into  lengths  of  about  four  inches,  and  the  thickness  they 
usually  obtain  in  between  two  and  three  years  growth.  On  the 
end  next  the  stem  they  are  to  be  marked  by  two  cuts,  while  the 
other  end  receives  but  one  cut.  They  are  to  be  planted  in  April, 
in  rows  half  a  yard  asunder,  and  four  inches  from  each  other  in 
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the  row,  with  their  upper  ends  one  fourth  of  an  inch  out  of  the 
ground,  and  well  fastened :  from  these  rows  they  are  to  be  moved 
to  form  hedges  when  of  sufficient  growth.  A  large  quantity  of 
roots  may  be  procured,  by  planting  a  hedge  in  any  convenient 
place ;  trenching  the  ground  two  yards  wide  and  two  grafts  deep 
at  each  side,  repeating  the  trenching  every  two  or  three  years, 
and  taking  up  the  roots  which  have  shot  forth  in  that  time,  which 
will  all  be  of  the  proper  age  and  thickness  for  planting.  The 
Society  for  Arts,  &c.  voted  Mr.  Taylor  the  silver  medal  for  this 
discovery. 


Observations. — The  great  importance  of  good  hedges  in  securing 
crops,  sheltering  cattle,  and  in  their  less  generally  known  but  no 
less  certain  effect  in  improving  the  temperature  of  the  air,  renders 
this  discovery  of  Mr.  Taylor’s  of  great  importance. 

It  is  extremely  probable,  that  fruit-trees  might  be  raised  in  this 
method  with  equal  success  from  the  roots  of  original  steins,  and 
perhaps  escape  many  of  the  disorders  to  which  those  raised  from 
grafts  are  liable. 


Comparative  Experiments  on  the  drill  and  broad-cast  Culture  of 
Turnips.  Bg  Mr.  William  Watson. — Trans.  Soc.  Arts , 
vol.  xxiii. 

The  premium  of  ten  guineas  was  voted  by  the  Society  to  this 
gentleman  for  his  experiments,  which  form  the  subject  of  the 
communication  under  notice.  His  first  experiment  was  made  in 
a  field  of  ten  acres  of  a  light  gravelly  soil :  four  acres  were  sown 
broad-cast,  and  six  drilled  at  2 6  inch  intervals.  The  produce 
of  the  drilled  part  in  weight  was  to  that  of  the  broad-cast,  in  some 
places  as  five  to  three,  and  in  others  as  six  to  five  j  this  difference 
of  result,  Mr.  Watson  attributed  partly  to  a  few  days  interval  in 
the  times  of  sowing,  and  partly  to  a  small  difference  in  the  quality 
of  the  dung  used  as  manure. 

The  second  experiment  was  conducted  with  the  most  minute 
attention  to  the  equality  of  every  matter  relating  to  each  object  of 
the  comparison,  and  with  an  accuracy  worthy  of  imitation.  In 
the  beginning  of  June  1804,  3023  square  yards  of  land  were 
chosen  of  the  same  quality  and  condition,  all  of  an  inferior 
quality,  and  part  of  the  above  ten  acres.  This  ground  was  di¬ 
vided  into  three  equal  ridges,  each  of  which  received  27  two- 
horse  cart-loads  of  prepared  dung,  to  the  equality  of  whose 
nature  the  most  minute. attention  had  been  paid. 

One  ridge  was  sown  in  drills  on  one-bout  ridges  twenty-six 
inches  asunder  :  another  was  sown  broad-cast ;  and  the  third  in  drills 
Upon  a  flat  surface  with  intervals  of  thirteen  inches.  They  were 
*11  sown  on  the  same  day,  with  the  same  sort  of  seed,;  without 
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the  smallest  variation  in  the  weather  occurring,  either  then,  of 
when  they,  were  hoed,  which  was  all  performed  by  the  same  hand, 
who  set  all  the  turnips  out  about  one  foot  asunder. 

The  produce  of  half  of  each  ridge  was  weighed  on  the  29th  of 
January  1805,  after  cutting  off  the  tops  and  tap  roots.  The  ridge 
drilled  with  broad  intervals  produced  at  the  rate  of  16  tpns, 
lOcwt.  4st.  6  lb.  per  acre  ;  that  with  narrow  drills  11  tons, 
19cwt.  3  st.  11  lb.  ditto;  and  the  broad-cast  ridge  12  tons,  8  cwt. 
1st.  13  lb. 


Observations. — The  result  of  these  experiments  does  not  seem 
adequate,  in  point  of  importance,  to  be  rewarded  by  a  public 
society.  Of  the  two  drilled  crops  in  the  last  experiment,  one  was 
superior  and  the  other  inferior  to  the  broad-cast,  so  that  no  pre¬ 
ference  is  decided  to  be  due  to  either  method  of  sowing.  In  short, 
these  trials  merely  shew,  that  the  greatest  crop  of  turnips  in  weight 
may  be  obtained  by  keeping  them  at  considerable  distances  from 
each  other,  and  the  united  experience  of  all  practical  agricul¬ 
turists  has  long  decided,  that  a  complete  hoeing  is  the  most  effec¬ 
tual  recipe  for  a  good  crop. 


On  the  Culture  of  Carrots.  By  Mr.  WAVallis  Mason.— 
Trans.  Soc.  Arts,  vol.  xxiii. 

Mr. Mason  mentions  first,  that  the  culture  of  carrots  has  been 
used  in  Suffolk  for  ages,  and  has  much  increased  of  late.  Carrots' 
may  be  reared  on  inferior  arable  land,  and  will  supply  the  place  of 
the  hay  and  grass  consumed  by  cattle  in  the  winter  months, 
which  is  the  produce  of  the  best  land  (the  meadow  and  upland 
pasture)  , 

A  red  loamy  sand  is  preferred  for  the  culture  of  carrots,  but  any 
soil  not  too  tenacious  and  of  sufficient  depth  will  produce  them  in 
sufficient  abundance. 

Mr.  Mason  directs  the  soil  to  be  ploughed  fourteen  inches  deep, 
by  ff  rst  ploughing  a  furrow  seven  inches  deep  in  the  usual  man¬ 
ner,  and  the  following  with  a  second  plough  in  the  same  furrow, 
which  by  the  assistance  of  an  additional  horse  brings  up  the  soil 
-from  the  depth  required,  and  completely  mixes  the  lower  with  the 
upper  earth. 

The  lands  or  stitches  should  be  from  18  to  25  yards  wide  ;  the 
ground  should  be  perfectly  clean.  The  carrots  succeed  well  after 
barley,  clover,  or  artificial  grasses. 

The  seed  should  be  sown  directly  after  ploughing,  to  give  it 
every  advantage  over  the  weeds  in  growth. 

Mr.  Mason  recommends  six  pounds  of  seed  to  the  acre,  to  be 
Steeped  twenty-four  hours,  rubbed  well  against  the  side  of  the  tub 
to  break  the  projecting  fibres,  and  mixed  with  two  fourths  marl 
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and  one  fourth  saw-dust  previous  to  sowing  ;  which  is  best  done 
in  drills  from  six  to  nine  inches  asunder,  from  the  middle  of 
March  to  the  12th  of  April,  The  land  should  always  be  har¬ 
rowed  after  sowing. 

The  proper  time  to  commence  weeding  or  hoeing  is  when  the 
plants  acquire  the  parsley-leaf,  or  when  they  are  about  half  an 
inch  out  of  the  ground  ;  frequently  six  weeks  elapse  after  sowing 
before  they  arrive  at  this  state.  In  hoeing,  every  part  of  the  soil 
should  be  stirred  that  is  possible  5  at  the  second  hoeing,  the  plants 
may  be  set  out  at  the  proper  distance  from  each  other.  When 
much  weeds  have  sprung  up,  hand-weeding  at  the  first  is  pre¬ 
ferable  to  hoeing  ;  but  if  the  crop  is  perfectly  clean,  hoeing  will 
answer  every  purpose  ;  but  this  rarely  occurs. 

The  weeders  should  never  be  suffered  to  pull  up  any  carrot 
plants  3  these  are  always  best  set  asunder  by  the  hoe.  In  the  first 
hoeing,  care  should  be  taken  not  to  bufy  the  plants,  and  to  leave 
them  sufficiently  thick  3  one  weeding  and  two  hoeings  are 
generally  sufficient  3  by  the  time  they  are  performed  the  plants 
are  mostly  high  enough  to  shade  the  land  :  the  hoe  used  should  be 
four  inches  broad  and  ik  inches  deep,  with  a  neck  of  about  two 
inches  long  connecting  it  with  the  handle. 

Carrots  should  not  be  taken  up  until  full  grown,  but  always 
before  the  fibrous  roots  begin  to  shoot  in  the  spring. 

By  the  above  management  eighteen  loads  of  carrots,  of  forty- 
heaped  bushels  to  the  load,  will  generally  be  produced  by  each 
acre.  The  same  ground  will  do  for  successive  crops  of  carrots  ; 
but  in  this  case  manure  is  necessary. 

They  are  taken  up  with  a  narrow  spade,  which  the  labourer 
strikes  with  one  hand  into  the  ground,  pressing  it  sideways  at  the 
same  time,  while  he  draws  the  root  with  the  other  hand. 

To  shew  the  advantage  of  deep  ploughing,  Mr.  Mason  has 
given  figures  of  carrots  produced  on  single  and  on  double  fur¬ 
rows,  which  prove,  that  on  the  latter  they  attain  nearly  a  double 
size. 

After  this  follow  some  directions  for  raising  carrot-seed  3  and. 
then  is  inserted  the  manner  of  giving  the  root  to  cattle,  and  of 
washing  and  storing  it. 

Mr.  Mason  states,  that  carrots  pay  one  third  more  when  givert 
to  working  horses  than  to  other  cattle.  One  heaped  bushel  was 
allowed  by  him  to  each  cart-horse'  every  day  with  as  much  cut 
provender  as  he  could  eat,  composed  of  two  thirds  wheat  or  oat 
straw,  and  one  third  clover  3  barley  straw  is  apt  to  gripe  :  horses 
should  always  be  baited  with  dry  food,  or  drink  their  water  before 
carrots  are  given.  By  this  method  of  feeding,  two  thirds  of  tlid 
hay,  and  all  the  corn  usually  consumed,  are  dispensed  with,  and 
.horses  will  be  in  better  condition  fed  thus  than  on  full  allowance 
pf  hay  and  half  a  peck  of  oats  each  day. 


^  '  '  . 

3(30  On  the  Culture  of  Carrots. 

Carrots  should  not  be  given  to  horses  while  they  are  heated  bv 
work  j  and  are  improper-- fbf- riding-horses,  as  nimble  exercise 
makes  them  laxative. 

Mr.  Mason  then  gives  directions  for  curing  cattle  that  happened 
to  be  griped  by  carrots  ;  after  which  he  states,  that  feeding  cattle 
improve  more  on  carrots  than  on  potatoes  and  turnips  ;  that  they 
are  excellent  food  for  sheep  at  lambing  time,  but  should  be  cut 
small  for-  them.  That  store-pigs  may  be  fattened  by  carrots  alone, 
and  large  hogs,  on  them  and  half  corn  feed.  That  cows  with  the 
first  calf  thrive  better  on  a  bushel  of  them  and  straw  per  day  than 
hay  alone.  That  a  peck  each  day  to  weaned  calves  agrees  well 
with  them  ;  and  that  cows  give  more  milk  on  them  and  straw 
than  on  hay  alone. 

Mr.  Mason  thinks  carrots  much  more  profitable  than  turnips  ; 
that  a  bushel  of  them  are  equal  to  18  lb.  of  hay  as  food  for  horses  ; 
at  which  rate  the  produce  of  half  an  acre  of  them  will  be  of  as 
much  value  as  that  of  an  acre  of  hay. 

Mr.  Mason  takes  some  notice  also  of  the  mode  of  paying 
labourers  ;  and  speaks  much  in  favour  of  allowing,  in  dear  sea¬ 
sons,  every  single  man  a  stone  of  flower  per  \veek,  and  every 
married  man  l\  stone,  and  an  ~  stone  for  every  child ;  the 
master  paying  the  additional  price  above  two  shillings  per 
Stone. 

Mr.  Mason  received  the  silver  medal  from  the  Society  of  Arts 
for  this  communication. 


Observations . — Mr,  Mason’s  directions  for  ploughing  to  the 
depth  of  14  inches  for  carrots  shew,  that  they  can  only  be  prd- 
duced  to  advantage  in  peculiar  soils  :  in  many  situations  where 
good  crops  of  other  vegetables  may  be  raised,  to  plough  14  inches 
deep  would  be  impossible  ;  and  in  many  others,  where  it  might 
be  possible,  the  lower  soil  is  of  such  a  barren  nature,  that  if  turned 
tip  among  the  upper  soil  it  would  render  it  unproductive  for  several 
years  :  many  instances  of  this  kind  have  been  seen  in  Devonshire 
for  example  3  and  in  some  places  the  productive  soil  is  so  shallow 
as  not  to  exceed  six  inches. 

j Th is  deserves  particularly  to  be  noticed,  as  Mr.  Mason  has  made 
a  comparison  with  crops  which  can  be  reared  where  carrots  can- 
iiot,  which  is  gfi  inaccurate  mode  of  comparison  ;  and  his  praise  of 
them  should  therefore  be  limited  to  their  productiveness  on  the 
deep  soil  mentioned. 

A  very  interesting  paper  on  the  culture  of  carrots  has  been 
published  in  Jthe  last  number  of  the  Repertory  of  Arts,  &c.  which 
we  shall  notice  in  course  in  our  next 
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On  forming  and  repairing  Roads. — Farmer  s  Mag.  No.  28. 

The  author  of  this  paper  mentions,  that  the  roads  near  Edin* 
burgh  were  forrperly  made  by  laying  large  stones  close  together 
seven  or  eight  inches  thick  at  the  bottom,  and  laying  over  these  a 
coating  four  or  live  inches  or  hard  stones  broken  small  (which 
throughout  this  paper  is  called  metal) ;  the  contractors  for  these 
roads  only  taking  care  to  keep  the  surface  smooth,  by  levelling 
protuberances  and  filling  up  ruts.  Without  renewing  the  upper 
stratum  of  broken  stone,  it  gradually  was  worn  .away,  till  the  large 
stones  appeared  and  the  roads  became  so  rough  as  to  be  almost 
impassable.  Those  who  next  took  the  management  of  the-roads, 
not  sufficiently  considering  the  subject,  supposed  the  defect  lay  in 
placing  the  large  stones  at  the  bottom,  had  them  broken  small  as 
the  rest,  and  formed  roads  of  this  material  only  to  the  depth  of 
fifteen  inches,  which  the  pressure  of  heavy  carriages  soon  cut 
into  worse  ruts  than  when  the  bottom  was  laid  with  large  stones. 

Ihe  following  directions  are  given  for  making  new  roads  bv  the 
author,  who  calls  himself  an  old  road- maker  :  “  Form  the  ground 
quite  fiat  from,  side  to  side,  then  cut  a  bed  capable  of  containing 
half  the  quantity  of  metal  to  be  applied  ;  and  when  the  materials 
are  put  on,  boa:  up  the  sides  and  sink  the  gutter  ways,  by  which 
means,  the  road  will  be  sufficiently  rounded.  If  it  is  to  be  wider 
than  the  ordinary  breadth,  it  will  he  better  not  to  sink  any  of  the 
materials  into  a  bed,  but  to  spread  the  whole  on  the  surface. 
Any  kind  of  metal  will  answer  for  laying  the  bottom  part ;  if  the 
upper  part,  which  should  consist  of  the  hardest  materials,  well 
broken,  is  always  kept  to  its  proper  depth  by  fresh  supplies,  the 
under  part  can  never  be  injured.” 

The  author  also  remarks,  that  a  road  should  never  decline  at 
the  sides  more  than  one  inch  in  thirty  ;  for  on  such  a  road  the 
carriages  will  hang  so  much  on  one  side  that  the  roads  will  be 
cut,  both  by  the  greater  weight  being  thrown  on  fewer  wheels, 
and  from  the  twist  which  the  wheel  makes,  from  the  oblique  po¬ 
sition  in  which  it  moves. 

A  road  laid  with  large- stones,  coated  with  well-broken  metal  at 
top,  must  necessarily  cost  less  than  when  it  consists  wholly  of 
stones  broken  small,  and  will  be  more  easily  kept  in  repair,  as  the 
ruts  will  not  go  so  deep  as  in  the  latter  case.  All  that  is  necessary 
to  keep  such  a  road  in  repair  is,  when  small  ruts  are  seen,  a  id  the 
upper  coat  appears  to  fail,  to  supply  the  defective  part  with  well- 
broken  metal  to  the  depth  of  two  or  three  inches,  a  cart-load  of 
which  will  cover  seven  or  eight  square  yards.  The  metal  should  be 
applied  before  the  dry  season  sets  in,  and  kept  close  together  till  it 
consolidates.  It  should  be  also  cleared  of  mud  and  loose  stones 
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twice  or  thrice  a  year ;  which  may  be  done  at  a  .small  expense,  a& 
in  most  cases  a  girl  can  rake  in  the  loose  stones  of  half  a  mile, 
and  a  man  collect  die  mud  of  one  third  part  of  a  mile  each  day. 

It  is  also  recommended  to.  make  roads  by  contract,  and  in  doing 

so  to  prefer  small  jobbers  to  great  contractors. 

,  # 

01  serrations. — Although  we  are  desirous  in  this  work  to  avoid 
as  much  as  possible  verbal  criticisms,  yet.  we  think  that  the  in¬ 
troduction  of  technical  words  in  a  sense  not  generally  understood, 
tending  to  create  confusion,  should  always  be  reprehended ;  and 
among  these  we  must  class  the  favourite  word  metal  of  the  author, 
used  very  unnecessarily  by  him  for  stone,  and  more  improperly,  as 
roads  are  now  really  made  of  metal  in  many  places.  His  direc¬ 
tions  are  generally  good,  but  are  rather  obscure  in  the  passage  we 
have  quoted;  i  '.  'V 

The  principal  point,  which  he  advises,  that  of  laying  a  founda¬ 
tion  of  large  stones,  is  very  commendable.  This  was  the  practice 
of  the  Romans  in  their  famous  vice,  but  to  a  much  greater  extent 
than  is  thought  of  by  the- Edinburgh  road-maker.  The  Appian  way 
is  described  to  have  been  made,  “  all  of  huge  stones,  generally  a 
foot  and  half  large  on  all  sides many  miles  together  of  it  still 
appear  to  be  as  entire  as  when  first  made,  and  it  has  lasted  now 
nearly  lt)00  years. 

Such  a  foundation  as  this,  though  no  broader  than  the  Appian 
way,  which  is  only  twelve  feet  across,  would  perhaps  be  too  expen¬ 
sive  ;  but  one  formed  of  a  common  pavement  would  not,  at  least 
for  the  part  of  the  road  on  which  heavy  carriages  were  to  pass. 
A  foundation  of  this  sort,  kept  well  covered  with  a  stratum  of 
stones  broken  small,  four  or  five  inches  thick,  would  form  a  road 
whose  durability  would  probably  render  it  less  expensive  in  pro¬ 
cess  of  time  than  the  common  sort,  the  first  cost  of  which  is  less. 

/■  ___  _ , 


.Account  o  f  a  Paper  on  Experiments  on  the  Growth  of  Timber  Trees. 
By  Mr.  J.  Fahey. —  Traits .  Soc.  Arts,  v6h  xxiii. 


The  substance  of  this"  paper  contains  rather  the  l  a  sis  of  experi¬ 
ments  on  the  growth  of  Limber-trees  than  experiments  properly  so 
culled.  It  chiefly  consists  of  accounts  of  the  measurement  of  a 
number  of  trees  made  in  July  1 794  in  a  small  wood  of  eleven  acres 
in  Waveiidon  parish,  Bucks,  .delivered  with  such  a  minute  atten¬ 
tion  to  circumstance,  that  the  moral  qualities  of  the  labourer  em¬ 
ployed,  d  lie  sort  of  paper  Used  in  the  account-book,  viz.  foolscap* 
and  a  very  particular  description  of  the  measuring  tape  used  on 
the  occasion  (“  made  by  Mr.  Cary,  optician,  in  the  Strand,  for 
measuring  timber”),  are  most  methodically  and  perspicuously  re¬ 
lated. 


The  measurements  of  the  trees  are  contained  in  tables,  in  which 
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they  are  divided  into  classes  according  to  their  different  sizes. 
The  first  tables  contain  the  particulars  of  the  height,  girth,  solid 
contents,  and  mean  contents,  according  to  their  classes,  of  103 
trees,  as  a  specimen  of  the  manner  in  which  the  whole  wood  was 
measured.  Three  of  the  other  tables  contain  accounts  of  the 
number  of  spruce  firs,  Weymouth  pines,  larch,  beech  and  birch 
trees  of  each  class,  contained  in  the  three  divisions  of  the  wood  re¬ 
ferred  to  in  a  small  map  of  it,  which  accompanies  the  paper; 
and  the  remaining  table  contains  a  summary  of  the  whole  number 
of  trees  of  the  2/  different  classes,  amounting  to  1S,727  $  of  which 
14,500  were  measured,  and  the  rest  estimated. 

From  all  this  pomp  of  circumstance  at  the  commencement  we 
expected  that  some  adequate  result  should  follow,  but  were  greatly 
disappointed  to  find  only  the  account  of  the  measurement  of  130  of 
the  above  18. 727  trees,  taken  in  the  year  1S04,  and  divided  into 
24  classes,  commencing  from  the  tenth  class,  each  class  consisting 
of  trees  of  the  average  girth,  at.  four  feet  from  the  ground,  denoted 
by  its  respective  number  in  inches  :  but  no  inferences  are  drawn 
from  this  small  comparative  measurement.  Mr.  Farev,  indeed, 
makes  a  calculation,  from  which  he  infers,  that  previous  to  J794 
the  wood  paid  the  proprietor  by  its  increasing  value  at  the  rate  of 
il.  7s.  5d.  per  acre  j  but  nothing  is  said  of  what  is  paid  from  that 
period  to  1804,  which  was  the  interval  between  Mr.  Farey’s  first 
and  second  measurement,  and  to  which  his  observations  might  be 
expected  particularly  to  refer. 

Mr.  Farev  has,  indeed,  apologized  for  not  giving  the  value  o  f 
the  trees  at  the  last  measurement,  and  for  some  other  deficiencies 
in  the  paper ;  but  we  think  he  would  have  done  better  to  have 
withheld  it  altogether  than  have  held  it  up  to  public  notice  in  such 
an  unfinished  state,  that  to  make  it  of  any  utility,  the  public  must 
be  indebted  to  the  future  labour  of  some  other  person. 

The  silver  medal  was  voted  to  Mr.  Farey  for  this  paper  by  the 
Society  for  Arts,  8cc.  -  cci 

The  vigour  and  bustle  of  the  commencement  of  this  business, 
.compared  with  its  termination,  could  not  but.  remind  us  of  tfie 
old  fable,  ... 

Parturiunt  monies,  nasdtur  ndicuius  mus . 


On  the  Advantages  of  the  Use  of  Oxen  and  neat  Cuttle  in  Hus¬ 
bandry.  By  Lotd  So'MEB'Villf.. — Bath  Papers,  \ol. xL. 

■  JV  ,  J  >,  i  i  •  ' '  ,  *  i  '  \  '  i.  •  '  r  ,  •  '••it 

A  df.ta.ileo  account asifirst  given  by  his  Lordship  ot  the  agi^- 
cultural  labour  which  his  twelve  oxen  periormed  in  the  year 
1803,  being  equivalent  to  the  ploughing  of  1000  acres  !  I  lie 
average  amount  of  labour  is  .two  acres  of  lay  ground  per  day,  aqd 
of  -fallowing  and  stirring  more  than  two  acres.  5  but  oi  the  second 
'«ro3S-ploughing,  or  earth,  somewhat  .less.  His  Lcudships  .  team 


564  Method  of  improving  boggy  Lana  by  Irrigation. 

consisted  of  four  oxen,  a  man,  and  a  boy,  to  each  double-furrow 
plough,  and  to  each  four-wheeled  waggon  :  the  ploughing  in  ge¬ 
neral  very  deep  3  the  holds  small,  not  exceeding  4^  acres  each 
on  the  average ;  which  circumstances  are  to  be  considered  as 
adding  materially  to  the  labour.  The  working  stock  on  his 
Lordship  s  farm  consisted  of  sixteen  steers  and  oxen,  two  bulls, 
and  three  light  horses  :  viz.  six  live-year-old  oxen,  six  four-year- 
old  steers,  and  four  three-year-old  ditto  :  they  were  fresh, 
growing  stock,  and  were  regularly  turned  out  to  graze,  after  the 
barley-sowing,  at  six  years  old  :  the  object  aimed  at  was,  to 
carry  on  a  course  of  crops  on  the  most  speedy  and  vigorous  sys¬ 
tem,  but  without  injury  to  the  growth  of  the  stock.  The  la¬ 
bour,  severe  as  it  was,  did  not  injure  the  health  or  growth  cf 
the  stock  in  the  least  3  as  the  annual  exhibition  of  them  (in 
Barbican ;  London)  after  only  ten  months  -gi  axing,  has  sufficiently 
exempt  hed.  Fifty-seven  acres  of  wheat  were,  in  the  autumn  of 
3S04,  ploughed,  sown,  and  manured,  in  a  complete  manner, 
according  to  the  usage  of  the  country,  within  three  weeks, 
although  the  weather  was  ,  unfavourable,  and  the  land  worked 
close  and  heavy:  the  last  nine  acres  were  ploughed,  sown, 
dragged,  and  harrowed,  in  one  day  !  In  twenty  years  labour, 
his  Lordship.. has  not  lost  one  ox  or  steer,  or  ever  broke  a  yoke  or 
pair,  by  sickness,  death,  or  accident:  so  far,  therefore,  from 
incurring  a  loss  of  25  per  cent,  or  more,  of  the  value,  as  is  the 
case  of  horses,  worked  after  their  full  growth,  his  Lordship  and 
others  calculate  on  an  actual  gain  of  20  per  cent,  yearly  by  the 
working  of  steers  and  oxen,  fiom  three  to  six  years  of  age. 

Observations.— ‘This  truly  spirited  and  noble  improver,  in  trans¬ 
mitting  the  above  particulars  to  the  Bath  Society,  waved  com¬ 
pletely  any  claim  to  the  premium  offered  by  that  enlightened 
body,  for  the  greatest  exertion  and  success  in  ox-labour,  and  in 
the  most  handsome  terms  he  recommends  Mr.  Billingsley’s  exer¬ 
tions,  noticed  in  the  present  number,  p.  550,  to  the  attention  of  the 
Society. 


Method  of  improving  boggy  Land  by  Irrigation  j  with  general 
Remarks  on  watered  Meadows.  By  Air.  W.  Smith. — — 
Trans.  See.  Arif,  vol.  xxiii. 


By  Mr.  Smith’s  method  of  irrigating  boggy  land,  it  was- ren¬ 
dered  turn,  the  rushes  and  noxious  plants  destroyed,  and  grasses 
of  a  good  quality  produced  3  and  even  ferruginous  waters  had  in 
it  a  good  effect. 

It  was  thus  performed  : “  The  whole  surface  of  ,  the  boggy 
ground  was  pared  with  a  breast-plough,  and  the  peaty  matter 
thrown  together  in  ridges  like  common  high-ploughed  land,  with 
a  ridge,  like  a  head-ridge,  at  one  end  of  each  .set  ©fridges.  Each 
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-ridge  had  a  cut,  or  channel,  for  the  water  on  its  top,  and  a  drain 
in  the  furrow,  or  hollow,  between  it  and  the  next  ridge.  The 
head  ridge  had  a  large  channel  for  water  on  its  top,  which  sup¬ 
plied  all  the  other  ridges  with  water;  and  this  main  ridge  was 
itseii  supplied  by  its  connexion  with  a  large  channel  or  feeder, 
which  first  conveyed  the  water  out  of  the  common  brook  into 
the  meadow.” 

dhe  furrow  between  each  head  ridge,  and  the  ends  of  the 
(upper)  beds,  had  a  large  drain  into  which  all  the  channels  of 
the  drains  in  the  (upper)  furrows  discharged  their  water,  which 
was  by  this  main  drain  carried  back  to  the  brook  again  (at  a 
dower  level).”  To  raise  the  water  high  enough  to  run  into  the 
upper  water-course,  a  dam  was  placed  in  the  brook,  to  pen  up 
the  water  till  it  rose  near  the  surface. 

Mr.  Smith  observes,  that  where  the  quantity  of  water  is  not 
sufficient  to  float  the  whole  meadow  at  once,  it  may  be  divided 
into  as  many  parts  as  are  judged  expedient,  of  different  elevations, 
on  each  of  which  the  above  method  is  to  be  pursued  ;  and  hatches, 
or  sluices,  are  to  be  fixed  in  the  main  water-course,  at  the  head 
of  each  part,  to  turn  the  water  off  or  on  each  in  succession  as 
desired.  A  watered  meadow  of  nine  acres  in  Bedfordshire,  men¬ 
tioned  by  Mr.  Smith,  had  three  such  divisions;  each  of  which 
was  also  occasionally  divided  into  smaller  parts,  by  putting 
hatches,  made  of  a  board  cut  to  the  shape  of  the  main  feeders, 
into  such  of  them  as  were  to  be  closed. 

To  put  the  above  method  in  execution,  it  will  be  necessary  to 
new-model  the  surface,  which  can  only  be  done  to  any  advantage 
where  the  ground  has  been  previously  levelled  by  nature ;  for 
where  inequalities  of  the  surface  are  great  and  numerous,  the 
expense  of  bringing  it  into  a  regular  form  would  be  too  great. 
In  such  cases,  the  water -courses,  instead  of  being  straight,  must 
wind  along  the  natural  elevations  of  the  ground,  and  correspond¬ 
ing  drains  at  due  distances  must  accompany  them  ;  and,  in  ge¬ 
neral,  the  water  must 'flow  over  one  side  of  the  water-course  on 
the  land,  instead  of  over  both  as  in  the  former  method. 

The  great  object  in  irrigation,  is  to  bring  a  sheet  o i  running 
water  over  the  land;  for  this  purpose  the  water  must  always  be 
kept  overflowing  at  the  edges  of  the  \ya tef- courses,  a'nd  ruhiling' 
off  in  the  drains';  and  as  it  should  never  be  \sb  deep  as  to  coger 
the  tops  of  the  grass  after  being  cut,  when  the  grass'  groffs  the 
water  will  no  longer  be  seen-;  but  in  walking  ever  tlm  . ground  its 
motion  will  soon  be  perceptible  to- the  foot.:  • 

The  supply  of  .water  must  regulate  the  quantity  of  rand’  to  be 
floated:  hence,  when  this  supply  is  scanty,  to  make  the  most  of 
it,  it.  must  be  distributed;  over  VhriOus-  divisions  in  in  cress  ion, 
each  of  which  should  have  its  full  allowance  of 'water  .ruftriing 
over  it  for  a  proper  length  of  time?  in  the  successive  appli¬ 
cation  of  the  water  to.  the;  different' .parts,  care  must  Toth  ken  to 
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put  it  first  over  those  pieces  of  meadow  which  are  disposed 
produce  the  earliest  vegetation,  and  on  the  rest  in  the  order  of 
their  priority  in  this  respect ;  by  which  management  the  crops 
will  be  much  greater  than  if  the  water  were  spread  at  once  over 
too  much  ground.  •••*. 

In  most  meadows,  when  the  ground  is  well  saturated  with 
water,  and  the  grass  has  thickened,  vegetation  will  not  be  re¬ 
tarded  by  stopping  the  supply,  and  turning  it  elsewhere 5  and 
meadows  which  have  received  most  water  in  autumn,  will  waiit 
least  in  spring. 

The  spring  floating  may  he  continued  at  intervals,  if  the  water 
be  not  foul,  till  the  grass  has  gained  a  considerable  height ;  but 
it  must  only  be  put  on  for  a  day  or  two  at  a  time,  to  cool  the 
ground  and  keep  the  grass  growing. 

When  the  hay  is  removed,  even  from  one  third  of  the  mea¬ 
dows,  no  time  should  be  lost  in  putting  the  water  on  that  part  of 
it  till  it  is  pretty  well  soaked,  and  then  on  the  rest  as  they  are 
cleared. 

Cattle  prefer  the  highest  and  thickest  grass  on  water-meadows, 
contrary  to  what  they  do  on  common  pastures.  Where  it  is  high 
it  will  grow  quickest,  and  thicken  most  at  the  bottom,  the  roots 
will  get  more  hold  in  the  ground,  and  it  will  consequently  not  be 
so  soon  subject  to  feel  the  want  of  water  during  the  time  of 
feeding,  and  will  make  a  much  stronger  shoot  as  soon  as  the 
water  is  again  let  on  it. 

As  much  of  the  success  of  water-meadows  depends  on  the 
person  who  superintends  them,  Mr.  Smith  recommends  that  this 
office  should  be  intrusted  to  one  person  only  at  the  same  time, 
and  not  to  change  the  trust  too  often  5  and  that  where  premiums 
are  given  by  agricultural  societies  to  the  proprietors  for  the 
greatest  produce  from  water-meadows  (which  he  much  advises), 
a  smaller  premium  should  be  also  given  to  the  manager. 

An  account  (given  to  Mr.  Smith  by  order  of  the  late  Duke  of 
Bedford)  is  annexed  of  the  produce  of  the  before-mentioned 
meadow  of  nine  acres  in  Bedfordshire,  made  from  a  bos:  and 
irrigated  as  described,  by  which  it  appears,  that  from  March  2f>th, 
1803,  to  June  21st,  1804,  this  meadow  produced  above  seven 
tons  of  hay,  fed  twelve  score  sheep  for  three  weeks,  four  score 
lilt,  sheep  for  three  weeks  more,  and  eight  score  and  four  lamb- 
hogs  for  nine  weeks,  though  it  was.  not  managed  in  the  best 
method  it  might  have  been. 

Observations. — The  practice  of  artificial  irrigation,  though  of 
modern .  introduction  in  this  country,  is  of  high  antiquity  on  the 
continent,  particularly  in  the  hot  climates  of  Asia  ;  and  now  that 
it  so  deservedly  excites  public  attention,  to  collect  and  publish 
$xact  account?  of  the  method  in  which  it  is  rfcannged  in  those 
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places,,  might  throw  considerable  light  on  the  subject,  and  be  of 
great  benefit  to  agriculture. 

In  addition  to  what  Mr.  Smith  mentions,  “  of  the  propriety 
of  attending  to  the  order  of  priority  in  which  meadows  produce 
their  grass  naturally,  to  direct  the  succession  in  which  they  are 
to  be  watered,”  it  should  be  noticed,  that  as  different  species  of 
grasses  ripen  at  various  times,  by  sowing  each  species  separate* 
the  order  of  produce  might,  in  a  great  measure,  be  directed  for 
each  portion  of  ground,  as  best  suited  the  levels  for  successive 
watering. 

Where  water  is  very  scarce,  and  the  method  described  by 
Mr.  Smith  of  course  cannot  be  followed,  it  might  be  worth  while 
to  try  the  effect  of  floating  successive  levels  for  a  day  (ox,  some 
short  period)  at  a  time,  with  stagnant  water  an  inch  or  two  above, 
the  surface  of  the  ground,  but  so  as  not  to  cover  the  tops  of  the 
grass,  and  to  let  it  run  completely  off  afterwards,  by  a  system  of 
drains  and  water-courses  similar  to  that  described.  There  is  the 
more  reason  to  imagine  that  benefit  might  be  derived  from  this 
method,  as  in  Egypt,  and  other  places  situated  like  it,  where  the 
water  stagnates  i  on  the  ground  for  even  some  weeks  at  a  time, 
the  greatest  and  most  lasting  benefit  is  notwithstanding  derived 
from  it. 

JBy  this  way  it  is  obvious,  in  many  situations,  the  same  water 
might  be  made  to  irrigate  many  portions  of  land  in  succession. 


Account  of  the  Extirpator. — Agric.  Mag.  No.  3,  New  Series . 

The  extirpator,  or  scalp-plough,  as  it  is  denominated  by  the 
inventor  Mr,  Hayward,  of  Stoke  Ash  in  Suffolk,  is  known  in 
particular  districts  of  England  by  the  name  of  a  scuffler,  tor¬ 
mentor,  or  nidget,  and  has  been  since  denominated  a  cultivator, 
arator,  &c.  This  instrument  is  designed  to  break  clods,  fine  the 
land,  and  draw  up  weeds :  but  its  most  important  use  is  to  pre¬ 
pare  the  land  for  spring  sowing  without-  the  help  of  a  plough  ;  by 
which  not  only  much  expense  is  saved,  but  the  seed  is  got  in 
more  expeditiously  in  a  critical  time,  and  with  the  land  in  a  far 
better  state  than  could  be  obtained  by  the  common  method  of 
ploughing.  This  plan  of  husbandry  is  said  to  have  been  for 
several  years  past  getting  into  practice,  and  to  be  particularly 
advantageous  upon  strong  lands,  which  have  been  well  fallowed 
and  laid  up  in  autumn  ;  and  it  is  asserted,  that  lands  of  a  light; 
texture  might  be  sufficiently  cultivated  for  years  together  by  this 
implement,  without  any  assistance  from  the  plough.  The  extir¬ 
pator  will  work  on  all  lands,  and  may  be  used  by  any  person  who 
can  manage  a  plough,  and  will  work  over  an  acre  in  an  hour 
without  distressing  the  horses.  It  consists  of  a  number  of  shares, 
right  inches  proad  and  nine  inches  long,  fixed  to  stalks  rising  ten 
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inches,  which  are  inserted  in  parallel  beams  eleven  inches  front 
each  other,  and  the  same  distance  between  the  stalks  in  an  alter¬ 
nate  position.  The  instrument  has  handles  the  same  as  a  plough, 
and  is  fixed  to  the  wheels  of  a  common  wheel-plough,  and  made 
to  go  deep  or  shallow  in  the  same  manner. 

In  No.  26l  of  Mr.  Young’s  Annals  of  Agriculture,  another 
account  is  given  by  T.  Estcourt,  Esq.  of  this  implement,  under 
the  name  of  the  Seufiler,  ins  which  Mr,  Estcourt  relates  an  anec¬ 
dote  of  one  of  his  tenants  having  been  so  delighted  with  the  use¬ 
fulness  of  a  scuffier,  which  he  had  ordered  in  consequence  of 
seeing  Mr.  Estcourt’s,  that  in  the  excess  of  his  joy  he  ran  with 
five  guineas  to  the  maker  of  the  maehinp  as  an  acknowledgment 
of  his  gratitude  j  the  money  was  however  properly  declined.  The 
pierits  of  the  instrument  which  had  caused  tins  ecstacy  are  de¬ 
scribed  by  the  learned  gentleman  who  made  the  communication, 
to  arise,  independent  of  the  great  reduction  of  the  expense  of  til¬ 
lage,  from  rendering  a  plough  unnecessary,  and  from  making  land 
much  finer  than  any  plough  can  do,  even  with  the  assistance  of 
drags  and  harrows.  Mr.  Estcourt  states  his  firm  belief  of  this 
being  the  fact,  but  admits  he  has  not  studied  it  sufficiently  to  be 
certain  why  it  should  have  that  effect. 

Observation . — The  favourable  opinion  given  of  the  scuffier 
is  consistent  with  the  opinion  of  many  other  intelligent  farmers 
who  have  adopted  it. 


TO  OUR  READERS. 

The  present  Number  concludes  the  second  volume  of  this  work. 
We  have  been  under  the  necessity  of  extending  its  bulk  considerably 
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public  during  the  year.  Nevertheless,  we  have  found  it  necessary 
to  defer  noticing  till  our  next  Number  the  Second  Part  of  the 
Transactions  of  the  Royal  Society  for  1S06,  and  the  First  Part  of 
the  fifth  volume  of  the  Com  munications  to  the  Board  of  Agriculture, 
published  too  late  for  our  purpose.  The  Table  of  Contents,  with  the 
Indexes  to  this  and  the  first  volume,  will  accompany  the  eighth 
Number.  The  advance  in  price  of  the  present  Number  is  proportionate 
to  the  increased  she. 
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Gasometer,  Steevens’,  146 
Gay-Lussac,  on  fluoric  acid  in  animals, 
57  ;  on  alum  ore  of  Tolfa,  256 
Gehlen,  A.  F.  chemical  observations,  345; 

on  acetous  acid  and  ether,  066 
Germain,  on  making  brandy  from  potatoes, 
49 

Gibbes,  Dr.  G.  S.  on  Bath  waters,  466 
Gilpin,  Gilbert,  use  of  chains  in  machi¬ 
nery,  and  on  a  new  crane,  165 
Girard,  P.  S.  on  taking  the  level  of  all 
France,  44 

Gladstone,  reaping  machine,  3QO 
Glass,  Scott's  patent  for  working,  215; 

Annes’s  patent  for  enamelling  on,  216 
Glenie,  James,  on  the  circle,  270 
Gold,  memoir  on,  237 
Gomperty,  Benj.  application  of  the  method 
of  differences,  287 

Gough,  John,  on  the  elasticity  of  caout¬ 
chouc,  3  ;  on  fairy  rings,  5  ;  on  the 
magnetism  of  iron  wires,  8  ;  on  the 
temperature  of  water  surrounded  by 
freezing  mixtures,  23  ;  on  Dalton’s 
theory  of  the  gases,  3  8 1 ,  183  ;  on  his 
review  of  Dalton’s  theory,  1 85 
Graphometer,  account  of  one,  33 
Gray,  A.  turn-rise  plough,  133 
Gregor,  Rev.  William,  on  a  new  mineral, 
64 

Gregson,  Matthew,  a  cheap  bedstead,  16 1 ; 

patent  for.cleansing  feathers,  Ac.  H6 

Guaiacum,^49i 

Guyton  de  Morveau,  on  flint  with  a  coat¬ 
ing  (perhaps  artificial)  of  chalcedony. 

371 

H. 


HAIR,  human,  368 

Hall,  Sir  James,  effects  of  compression  in 
modifying  the  action  of  heat,  265 

Hamill,  H.  junor  on  measuring  a  ships’s 
velocity,  318 

Hamilton,  Dr.  J.  A.  on  micrometers,  286 

Hancock,  J.  G.  patent  method  of  working 
bolts  of  presses,  112 

Hardie,  David,  patent  apparatus  for 
weighing,  374  ;  patent  crane,  513 

Hardy,  compensation  balance  for  time¬ 
keepers,  311  ;  on  rendering  the  vibra¬ 
tions  of  the  balance  of  a  time-keeper 
equal,  313 

Hassenfratz,  on  sparry  iron  ores,  331  ;  on 
smelting  them,  500 


Hatchett,  Charles,  On  artificial  tannin,  92, 
94,  447 

Haussman,  J.  M.  on  the  oxidizement  of 
metals,  75  ;  chemical  observations, 
463 

Hawkins,  John  Isaac,  on  his  patent  for 
musical  instruments,  24  ;  improve¬ 
ments  in  lathes,  158;  new  and  im¬ 
proved  tools,  322  ;  bookbinder’s  press, 

438 

Headrick,  James,  magnesia  not  hurtful  to 
plants,  302 

Heat,  effects  of  compression  in  modifying 
its  action,  265 

Heights,  on  the  barometrical  mensuration 
of,  406 

Hemp,  cultivated  in  Upper  Canada,  434 
Henry,  on  the  root  of  ipecacuanha,  342  ; 
on  the  two  processes  for  acetic  ether, 
465 

Herbert,  Peter,  book-case  bolts,  439 
Herschel,  Dr.  William,  on  the  figure  of 
Saturn,  1  ;  on  the  motion  of  the  sun, 
287 

Hisinger,  on  Berzelius’s  discoveries,  4  93 
Hisinger  and  Berzelius,  on  the  pyrophysa- 
lite,  457 

Hobson,  Sylvester  and  Moorhouse,  patent 
for  sheathing,  roofing,  &c.  with  zinc, 
380 

Hope,  Dr.  T.  C.  on  the  contraption  of  wa¬ 
ter,  by  heat,  at  low  temperatures,  21 
Horsburgh,  James,  on  the  diurnal  varia¬ 
tion  of  the  barometer,  15  ;  effects  of 
lightning  on  ships,  292  ;  on  the  sur¬ 
face  of  the  sea,  298  ;  on  vision  under 
water,  and  on  swimming,  410 
Horses  hoes,  Clark’s  patent,  383 
Howard,  Charles,  on  managing  live  stock 
on  arable  farms,  205 

Huddart,  Joseph,  patent  for  cables,  Ac.  120 
Hughes,  W.  hemp  cultivated  in  Upper 
Canada,  434 

Humboldt  and  Gay-Lussac,  on  the  torpedo. 
Hydraulic  ram,  on  its  utility,  54 


JACKSON, John, horizontal  wind-mill,  26 
Jade,  analysis  of,  263 
Ichthyophthalmite,  analysis  of,  105 
Jervis,  Sir  J.  J.  W.  on  preventing  turnips 
being  destroyed  by  the  fly,  53 g 
Ingram,  James,  patent  for  making  sugar, 
379 

Johnston,  Alexander,  new  worm  tub,  43 
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Jones,  John,  patent  for  manufacturing 
fire-arms,  2  23 
Ipecacuanha,  342 

Iron,  on  the  magnetism  of  its  oxides,  6  ; 
on  the  magnetism  of  small  wires,  8  ; 
Eiffel  method  of  refining.  61  ;  on  na¬ 
tive,  103  ;  on  spairy  ore  of,  331,  333, 
334,  339  ;  on  fastening  it  in  stones, 
3 36  ;  on  the  smelting  of  sparry  ore, 
300 

Irrigation,  20  1  v  ' 

Julia,  new  still  for  wine,  365 
Jupiter,  on  its  satellites,  and  belts,  289 

K. 

KENTISH, Thomas, patent  engine'for  rais¬ 
ing,  Ac.  of  heavy  bodies,  226 
Kidd,  Dr  J  on  a  new  mineral,  4  85 
King,  R.  W.  patent  for  manufacturing 
dish  covers,  5 1 8 

Klaproth, H.  M.  on  grey  copper  ore, §1 — on 
native  cinnabar,  358 — on  hepatic  ore 
pf  quicksilver, 359 — on  the  proportion 
of  principles  in  sulphuric  acid,  494 

L. 

LAGRANGE,  Bouillion,  on  gizzards  of 
white  fleshed  poultry,  53 — on  tannin 
and  gallic  acid, S3 — on  birdlime,  348 — 
analysis  of  turquoise,  489 
Lamp,  statical,  37 — a  new  one,  by  Count 
Rumford,  151 

Land,  on  improving  grass,  197  —  on  laying 
down  for  pasture,  197 — on  improving 
poor,  207 — on  improving  moss,  2 10 
— on  improving  of  some  waste,  554  . 
Lane,  Timothy,  on  the  magnetism  'of 
oxides  of  iron,  6 

Laplace,  on  the  theory  of  capillary  tubes, 
i37 

Lassalle,  William  Henry,  patent  soap,  222 
Lathes,  improvements  in,  38,  158,  new 
tools  for,  322 

Laugier,  A.  new  principle  in  meteoric 
stones,  362 

Laumont,  Gil  let,  on  fastening  iron  in 
stones,  346 

Lead,  on  smelting  its  ore,  58 — English 
process  for  refining,  326  ' 

Leather,  Wilcox’s  patent  for  graining  and 
glazing,  520 

Le  Caan,  Charles,  check  for  carriages  on 
rati  roads,  437 

Levels,  on  taking  those  of  all  France,  44 
Liancourt,  Duke  of,  on  Spanish  sheep, 
395 
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Lichen  Islandicus,  367 

Liquids,  on  the  propagation  of  heat  in, 

324 

Lloyd,  John,  tide  mill,  39 
Lock,  a  secret  one,  36 — Stansbury's  pa¬ 
tent,  118,227 

M. 

M  ACHINE  for  spotting  muslins,  442 
Mackie,  William,  on  sowing  blighted 
wheat,  210 

Maeniel,  J.  on  improving  moss  land,  210 
Madison,  Rev.  Bishop,  on  the  mammoth, 
146 

Magnesia,  not  hurtful  to  vegetation,  392 
Magnetical  telescope,  165 
Magnetic  needle,  difference  of  its  variation, 
by  the  position  of  the  ship’s  head,  13 
Mammoth,  146 
Mangle,  Clubb’s  patent,  114 
Manures,  experiments  on,  127,  129 — on 
guano,  264 — -essay  on,  528 
Martin,  J.  on  muriatic  acid,  84 
Mason,  W.  Wallis,  on  the  culture  of  car¬ 
rots,  558  , 

Ma-udslay,  Henry,  patent  for  combining 
wheel  work,  5 1 6;  patent  press  for  print¬ 
ing  caliicoes,  517. 

Mechanical  power,  Sampson’s  patent  for 
improved  applications  of,  377 

Metals,  on  their  fusion  by  electricity,  24 _ 

on  their  oxidizement,  71,  75,  3/3 
Meteoric  stones,  on  the  fall  of  two,  357 — 
on  a  new  principle  in,  362 — of  Va¬ 
lence,  495 — of  Alais,  496 
Micrometers,  compared,  288 
Microscope,  new  fluid,  26 
Mildew,  in  wheat,  203,  310,  538 
JVIiller,  Captain,  sheep  shears,  5 55 
Milton,  Rev.  William,  patent  carriages, 
376 

Mineral,  a  new,  64,  4S5 
Minerals,  on  some  species  of,  482 
Monge,  Fourcroy,  Berthollet,  and  Vau- 
quelin,  on  the  meteoric  stone  of  Va¬ 
lence,  495  \ 

Montgolfier,  G.  a  oalori meter,  36,1 
'Montgolfier,  Joseph,  hydraulic  ram,  154 
Moon,  on  the  horizontal,  142,  144 — re¬ 
duction  of  its  apparent  distance  from 
the  sun,  or  a  star,  to  the  real,  421 
Morris,  Anne,  method  of  cleaning  silk, 
cotton,  &c.  441 

Mowing  machine,  Plucknet’s  patent,  387 
Muriatic  acid,  on  its  composition,  81,  82, 
84 

Muriatic  salts,  on  their  production  by  gal« 
vinism,  83 
Music,  418 
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Musical  instruments,  on  Hbwkins’s  patent 
for,  24 


NICHOLSON,  William,  on  the  luminous 
phenomena  of  electricity,  7--a  secret 
lock,  35 — on  squalls  and  swells  at  sea, 
3ig — on  vision  under  water,  410 
Nitrate  of  soda,  on  its  use,  4S1 
Nitrous  acid,  on  the  production  of,  103 
Nitrous  oxide,  on  its  production  from  ni¬ 
trate  of  ammonia,  491 
Noon,  on  determining  its  exact  time,  291 
Northmore,  Thomas,  on  the  compression 
of  the  gases,  100 


O. 

ODOMETER,  description  of  an,  409 
Oersted,  Dr.  on  the  propagation  of  elec- 
tr  city,  272 

Oily  substances,  Denize’s  patent  for  ob¬ 
taining,  22  5 

Oisanite,  compared  with  titanium,  4<i9 
Okely,  Dr.  on  the  horizontal  moon,  142 
Oxen,  on  then  labour,  550 — on  their  use 
in  husbandry,  533 

P. 

PACCHIANI,  Dr.  on  muriatic  acid,  82 
Page,  on  paiing  and  burning,  131 
Pages  and  Dhombres-Ftrmas,  on  the  fall  of 
two  stones,  357 

Faint,  with  fish  oil,  435 — Birt’s  patent 
black,  525 

Palladium,  on  its  discovery,  244 
Parker,  Thomas,  implement  for  shoe¬ 
makers,  444  1 

Parmentier,  a  varnish,  53 — on  the  spirits 
delivered  to  troops,  471 
Parsons,  on  burning  clay  for  manure,  3  31 
Paysse,  on  coffee,  501 
Pearlstone  of  Mexico,  analysis  of  the,  260 
Peel,  William,  on  the  galvanic  production 
of  muriatic  salts,  83 

Pelletier,  Joseph,  on  sulphuretted  oxide  of 
tin,  480 

Pendulum  clock,  detached  escapement  for, 
433 

Pendulums,  424 
Percussion,  on  the  force  of,  279 
Pissis,  Dr.  on  Alicant  wine,  3(33 
Plants,  on  their  food,  125 — on  the  distilled 
waters  of  inodorous,  263,  456 
Platina,  on  the  ammonia-muriate  of,  494 


Ploughs,  133,  397 

Ploughing,  on  autumn  and  spring,  134 
Plucknet,  Thomas  Janies,  patent  for  cap¬ 
stans  and  windlasses,  123 — patent 
mowing  machine,  387— -patent  drill 
and  dibbler,  526 

Poidevin,  on  the  danger  of  bad  pottery, 
157 

Poppy,  on  its  cultivation,  136 
Potatoes,  on  making  spirit  from,  49 — on 
the  cultivation  of,  187 — on  feeding 
cattle  with,  19 1— as  a  substitute  for 
flour,  192 — on  the  uses  of,  195—  on 
Campbell's  essay  on  their  culture,  393 
Poultry,  chemical  examination  of  the 
the  gizzards  of  white  fleshed,  53 
Powell,  James,  on  Rveiand  sheep,  395 
Press,  Maudslay’s  patent,  for  printing  cali¬ 
coes,  57 

Presses,  Hancock’s  patent  for  working  the 
bolts  of,  1 1  2 

Prior,  alarum  for  watches,  431 
Proust,  on  some  of  has  memoirs,  77— on 
native  iron,  &c.  i05  on  tinning  of 
vessels,  229 — on  silver,  233— on  gold, 
237 — on  the  fiuonc  acid  of  fossil 
bones,  262 — use  ot  lichen  Islandicus 
as  food,  367 — on  the  use  of  nitrate  of 
soda,  481 — on  the  nests  eaten  in  the 
East,  482— on  sugar  of  grapes,  50S 
Pumps,  Wyke’s  patent  foi  woiking,  524 
Pyrophysalite,  analysis  of  the,  457 

*• 

Q. 

QUADRANT,  Salmon’s  plotting,  170 
Quantities,  on  imaginary,  283 
Quicksilver,  on  hepatic  ore  of,  359 
Quinquina,  experiments  on,  472 

R. 

REAPING  machine,  description  of  a,  3po 
Reid,  Thomas,  historic  details  respecting' 
time  pieces,  315 

Reynard  and  Facquez,  analysis  of  the  air 
of  an  oil  cistern,  259 
Richardson,  Jane,  on  cleansing  feathers, 
434. 

Riffault,  galvanic  expeiiments,  347 
Roads,  on  forming  and  repairing,  560 
Roberts,  Thomas,  on  feeding  cattle  with 
potatoes,  191 

Rock  soap,  analysis  of,  344 
Roots,  on  storing  them  up,  542 
Rousseau,  method  of  founding  a  statue  in 
bronze,  3  4 

Roxburgh,  Dr.  W.  on  East  India  products, 
440 
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Ruler,  new  parallel,  42 
Rumford.  Count,  on  lamps*  151— on  the 
propagation  of  heat  in  liquids.  324 — 
on  the  adhesion  of  the  particles  ©» 
water,  428 

S. 

SADLER,  John,  English  process  for  re¬ 
fining  lead,  326 — on  the  production 
of  nitrous  oxide  from  nitrate  of  am¬ 
monia,  4Q1 

Sails,  Cowan’s  patent,  386 
Salmon,  Robert,  geometrical  plotting  qua¬ 
drant,  170 — on  filling  and  emptying 
canal  locks,  444 

Salt,  as  a  mahure,  132 — Tomkinson’s  pa¬ 
tent  for  making,  526 

Sampson,  William,  patent  for  applying 
mechanical  power,  377 
Saturn,  on  its  figure,  1. 

Saussure,  T.  analysis  of  jade,  263. 

Saws,  Bruneil’s  patent.  216 
Schillers  path,  analysis  of,  350 
Scot,  William,  patent  for  working  glass, 
215 

Sea,  on  the  phenomena  of  its  surface,  2gs 
— on  squalls  and  swells,  319 
Sebacic  acid,  493 
Shaving,  2g6 

Sheep,  cure  of  the  foot  rot,  203,  541,  545 
— on  smearing,  204,  548— on  the 
Ryeland  breed,  395— on  the  Cheviot 
breed,  399 — on  feeding,  543 
Sheep-shears,  555 

Ships,  on  the  effect  of  lightning  on,  292 
— on  measuring  their  velocity,  318 
Shoemakers,  implement  to  work  standing, 
444 

Silver,  233 

Silver  coins,  analysis  of,  328 
Sitwell,  Frank,  on  the  navel  ill  in  calves, 
398 

Skrimshire,  William,  on  the  absorption  of 
electric  light,  511 

Slates,  Barker’s  patent  roofing,  112 
Slating  of  roofs,  552 
Smart,  George,  improved  lathe,  38 
Smith,  W.  on  improving  boggy  land,  &c. 
564 

Snart,  John,  on  the  satellites  and  belts  of 
Jupiter,  289 

Soap,  Lassalle’s  patent,  222 
Solar  motion,  on  its  quantity  and  velocity, 
287 

Somerville,  Lord,  on  the  use  of  neat  cattle 
in  farming,  563 

Spirits,  on  those  delivered  to  troops,  471 
Stanhope,  Earl,  on  tuning  musical  in- 
truments,  412 


Stansbury,  A.  O.  patent  locks  and  keys, 

118,  227 

Steam,  Boaz’s  patent  for  raising  water  by, 
212  ;  Deverell’s  patent  forapplying,5i9 
Steam  engine,  Woolf’s  patent,  106— De¬ 
verell’s  patent,  iio-Brodie’s  patent 
boilers.  &c.  115 — Trotter’s  patent  ro¬ 
tatory,  381 — Flint’s  patent,  521 
Steel,  properties  of  tem-  ered,  321 
Steevens,  Joseph,  on  gasometers  with  uni¬ 
form  pressure,  146 

Stones,  on  some  new  species,  353 — on 
certain  species  of,  484 
Straw  plait,  equal  to  Leghorn,  43g 
Studd,  Captain,  use  of  bulls  in  ploughing, 
540 

Sugar,  Ingram’s  patent  for  making,  379— 
— on  that  from  grapes,  508 
Sulphuric  acid,  494 
Sun,  on  its  motion,  2 
Swimming,  297,  410 
Sylvester,  Charles,  on  the  production  of 
acids  and  alkali  by  galvinism,  467 
Sylvester,  T.  improved  air-pump,  423 

T. 

TANNIN,  S3— artificial,  92,  94,  447 
Taylor,  Samuel,  on  propagating  white¬ 
thorn,  556 

Taylor,  W.  improvement  of  some  waste 
lands,  554 

Teeth,  on  their  enamel,  58. 

Telegraph,  446 

Thenard,  on  the  oxidizement  of  metals, 
71  on  the  alloy  of  tin  and  antimony, 
260 — analysis  of  a  meteoric  stone, 
496 

Thenard  and  Roard,  on  alum,  497 
Thillaye-Platel,  on  making  charcoal  from 
turf,  458 

Thomson,  Thomas,  analysis  of  silver 
coins,  328 
Thunderstorms,  2 93 
Tide-mill,  description  of  a,  39 
lime-keepers,  on  their  construction  by  Ar¬ 
nold  andEarnshaw,  161 — how  brought 
to  their  present  state,  301 — on  dimi¬ 
nishing  friction  in  their  escapement, 
3 10- -  compensation  balance for,  311 — . 
on  rendering  the  vibration.*  of  the  ba¬ 
lance  equal,  3 13— invention  of  the 
balance  spring,  &c.  31 5— construc¬ 
tion  of  Graham’s  dead  beat  escape¬ 
ment,  426 — on  Reid’s  paper  relating 
to  them  429 

Tin,  on  sulphuretted  oxide  of,  480 
Tinder-box,  pneumatic,  262 
Tinning  of  vessels,  229 
Tomkinson,  Richard,  patent  for  making 
salt,  526 
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Townsend,  Rev.  Jos.  on  the  food  of  plants, 
125 

Torpedo,  experiments  with  it,  9 
Transit  instrument,  on  verifying  its  posi¬ 
tion,  14 — observations  on,  165 
Trees,  on  planting,  545 — 'preserved  after 
barking,  548 — on  the  growth  of  tim¬ 
ber,  562 

TromsdorfF,  J.  B.  on  acetic  acid,  366 
Trotter,  John,  patent  rotatory  engine,  381 
Troughton,  magnetical  telescope,  165 
Tugwel),  Lewin,  on  slating  roofs,  552 
Tuning  instruments,  412 
Turf,  on  making  charcoal  from,  458 
Turnips,  on  storing  up,  195 — on  prevent¬ 
ing  the  Swedish  from  shooting,  196 
-—on  preventing  their  destruction  by 
the  fly,  539 — on  the  culture  of,  557 
Turquoise,  analysis  of,  489 

V. 

VANHERMAN,  Thomas,  on  making 
paint  with  fish  oil,  435 
Varnish,  preparation  of  5  5 
Vauquelm,  on  the  pearlstone,  260 — on 
human  hair,  368 — on  quinquina,  472 
• — on  oisanite,  499 

Vauquelin,  and  Robiquet,  on  a  new  vege¬ 
table  principle,  346 

Vazie,  Robert,  on  measuring  coals,  160 
Vertue,  on  long  dung,  129 
Vesuvius,  late  eruption  from,  295 
Ultramarine,  498 
Vogel,  H.  A.  on  fat,  460 
Volcanic  products,  4R4 
Vondenvelden,  W.  on  the  cotton  plant  of 
Canada,  435 
Uranium,  68 


W. 

WADE,  on  long  dung,  129 — on  salt  as  a 
manure,  132 

Walker,  Ezekiel,  description  of  a  cometa- 
riurn,  19 — an  the  horizontal  moon, 
144 — on  transit  in  struments,  165 — on 
the  time  of  noon,  291 
Walton,  improved  beam  compasses,  39 
Ward,  improved  striking  part  of  a  clock, 
314 

Warping tmd  Marling,  130 
Watches,  on  an  alarum  for,  431 
Water,  on  its  contraction  by  heat,  af  low 
temperatures,  21 — on  its  temperature 
vhensurrounded  by  freezing  mixtures, 
23- — on  its  composition,  103 — on  its 
greatest  density,  147 — on  vision  under 
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it,  297,  410— on  separating  oxygen 
from,  360 — on  its  decomposition  bv 
galvanism,  370 — on  the  adhesion  of 
its  particles,  428 
Watered  meadows,  564 
Waters,  on  those  distilled  from  inodorous 
plants,  263,  456 

Watkins,  on  diminishing  friction  in  the 
escapement  of  timekeepers,  310 
Watson,  William,  on  the  culture  of  tur¬ 
nips,  537. 

Webbs,  machine  for  beaming,  442 
Weighing,  Hardie’s  patent  for,  374 
Westring,  J.  F.  use  of  lycopodium  in  dye¬ 
ing,  351 

Wheat,  on  the  culture  of,  388,  543 — on 
the  smut  in,  397 — 'On  feeding  sheep 
off,  400 — on  mowing,  542 — on  its 
culture  after  beans,  553 
Wheel,  expanding  band,  321 
W'heel-work,  Donkin  and  Maudslay’s  pa¬ 
tent  for  combining,  516 
White  thorn,  on  propagating,  556 
Willcox,  Richard,  patent  for  stripping  furs 
off  the  skin,  385 — patent  for  graining 
and  glazing  leather,  520 
Wilkinson,  Dr.  C.  on  muriatic  acid  from 
water  by  galvini&m,  467 
Wilson,  Alexander,  patent  fire-arms,  shot- 
belts,  &c.  117 
Windmill,  horizontal,  26 
Wine,  on  Alicant,  36*3 — new  still  for,  365 
— on  making,  46 

Witheiby,  Henry  Edward,  patent  filters, 

379 

Wollaston,  Dr.  W.  H.  on  the  discovery  of 
palladium,  244 — on  the  force  of  per¬ 
cussion,  279 — description  of  a  blow¬ 
pipe,  5  J  2 

Wood,  on  planting  for  fuel,  &c.  202 
Woodhouse,  John,  patent  for  improve¬ 
ments  relative  to  canals,  219 
Woolff,  Arthur,  patent  for  improvements 
in  steam  engines,  106 
Wormtub,  the  syphon  applied  to  it,  43 
Wright,  Elizur,  new  air-pump,  23 
Wyke,  George,  patent  pump,  524 


Y. 

YOUNG,  Arthur,  on  manures,  127,  528 — ■ 
on  marling  and  warping,  130 — on 
draining,  134 

Z. 

ZINC,  Hobson,  &c.  patent  for  sheathing 
roofing,  &c.  with  it,  3S0 
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